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(54) mm<o^m m^m^i:rmsjmsi^mt^^x^^^a5=/ux^smr^:^m 



(57) CS$?j3 




So 

Bo 



(2) 1^1^2 0 0 1-24 4 1 68 

Cii*^ 7 ] taifin 1 s:r;^ 2 mmmm^mit. m-(D 

tl5la^W^^^^fflv^TtufB'^X^^M^*r^xei: ; 

M^a»^^fflv>Tt9favx^5^©/^iSf— >»:&t5aaiK« 

^n-r/WX^DSifc^jSo 

^ n § Miag»3^os^Mi5tc :}o frt § MI BTfeia*^ e 



(3) 



«F^2 0 0 1-24 4 1 6 8 



(Dmmm^mmt^^ n-enrafirr 5 c ^ ;&it?8 1 -r s 

gas 1 -rP-feV h Ui/'r^MS¥aK:<fc?)HI5S^n5RS 

^ 1 3 KBm(omymmo 
mi 4 tciBKos^Mo 

1 8] 1 37bmm»m 1 7 jcsbkos^ 
[0001] 

wsa^is^. mxi£. CCD) . p 
[0002] 



(Oyt (E U : Extreme Ultra-Violet^) %ffiV^/£:S 
3feS®^UT«. mtf. ^SiRpff^S. 7 3 7, 13 

[000 4] 

[0 0 0 5] Lt)^i.ixff^B. sstvi^^mm^n'^+^icm 
[0 0 0 6] ^cT. 

^ - ^(DS^tc a: o T <fc t) -^anfcv ^ n 7=^/ w 
[0 0 0 7] 

; HUiaSj^?^tc^bTt^fHvx^StJFMtH.^y^ 

[0 0 0 8] $fc. m^mzKm^^xHi. m^mm 
ye^mt. H^}f^^x^±^c^ov^Tt^^f^^s)fe??^^I;&« 

[0 0 0 9] ^/-^ li*^3tc^S%0.gT«. tDiasi 

^^gis^a^i. tti^^^nyt:^\^^7^-^xmnLrcm 
m^^^n^i^^u m^zmmm^mit. 
mm^mts^mr^:^\^\\c1&^xmnl.rcmmi^^^ 

[0 0 10] ^fc. m^m4^c^^^mxit. mmmm 



[0 0 1 1] $/c, m^ms^m^^mi^it. mmmi 

[0 0 1 2j ^fc. m*3l6{c:^:5%^■e^i:. mmmm 

[0 0 13] m^m? ic^^^mTii. mt^mi 
[0 0 1 4] ^fc. m^msic^^^mTi^t. mnmi 
[0 0 15] ^tc. mmm9ic^:s>mMr^it^ mmmi 

[0 0 16] $fc. \ OJc«:s^TJ*. Miefi^ 

[0 0 17] $fc. ^^^1 1 K^^^Xlt. MIB"^ 

[0 0 18] ^tc. m^mi zic^^^xii. 

1 jbmm^m 1 1 ^c^K^og^s:g:fflt^T•T-r^^f^ 



(4) 1t^2 0 0 1-24 4 1 6 8 

IB vx CD/ - >»^t(iflBiS^S«tc»^r 5 TM 
[0 0 19] ^fc. ii^Jll Stc^^^Tti. ^^(O 

BT^t^S^mt ; tiJfBSK3^{c^bTHiifBvx^Rt5Haf 
IB^^^Sfi^fllf^co^^g^l^tCTfto T*SS*Wtcg; 

iJIBIIlJtt;m2-rU-tVhyi/'r^li 

[0 0 2 0] ^fc. m^mi 4u:m^^Mxit. mz^ 

t) liM^ n^M^ffl^*tgw ^ imcommmmtmmt 
[002 1] $ fc. m^m 1 5 tc«si^T«. MSBRa 

[0 0 2 2] tfc. ^^3^1 SfC^S^Tti:. tGIBS 

[0 0 2 3] $/-c. ^^311 llcm^mnXit. tUIBT 
m&icB^ ^ n ^ tu eBS]^^f7)S7^:^-e O figqg^^;^ 

[0 0 2 4] ^tc. m^mi sicm^^vit^ 

1 IT^MH^l 7^cfBil^OS3^g;&fflv^Tv^^^ 
•r/WX^SJtt-^7^^^^c:fev^T. tijffBM^B^7^^;&m 



(5) 



^mZOO 1-2 4 4 1 6 8 



[0 0 2 5] 

So 0 3 ^tmimyt^m"^^ z -^mwu^^^K^n^^ e 

CO 0 2 6] 0 1 JC^fctpJC, 200mn Jj^T<^)iSS^&i# 

:;^7^-<;b;i/-r>7^^u-i5f) i:bTOSl*«?S2tc(i 

193nm <7)rSS^I$OU-^^^«l&t-S A r F X^^i/^ 

[0 0 2 7] C<1T. ;Sl>f^^^2ti:. YZ¥®tcMii: 
E7b^2^jfe7T;«t£:8i^tcSa®;^nT«fiSc^n 

2«. Z:iSriaJ-t£^-pT^^SSK^J^nfc^«^©^J^Y 

[0 0 2 8] 35: ^^^'^^.(Om^ye^^ (P35IUB«) 
«^E*i, 03<5O (a) (b) tC^-TJi-ptC. ^ 

^-So «eoT. SKI*^?Ei?)<lil>b/cKtJffiR SE 
ti. 0 3^0 (b) 3f^6Dft*^RE% 

(b) 43iDR Seti. ^lS#©l A^6Al^t-S*m^^ 

So 

[0 0 2 9] <toT. 03O (b) tc^-rct-ptc. SI* 
(¥tf«;m) Lt±. Ki*«?EO)WftAxE±a5M 



<O^^DSl^^?E<DMi^CffiSf E«s RI*IR?E<0KS* 
tt®fl!)lliiSOE i:Ki*IR^E <OSWffl®c>i^^fij[B F E 
i:<DP5<^iefSi:^0> SI*^^EcOS&Jfi®<^ffl^¥S 
REi:-rsi:. (i) ^H^^^fiKxtbTv^So 
(1 ) fE=-R e/2 

0 1 tc^-pTltt^f S i:. Sl*^?^2 tct^f^SiStcA 

^SCfOSI*^^ E (DS^ffl A X E J* UT¥tT3Q::^(p3>b^ 
€> »f ^Jb^AI*^- S t i: *r S ^ . E <DS 

Mm)^f^ffltC<fc t> ^ ^^14 A X E ±tc:|^ft*rs j^i^iS® 

FE^as®P2jc:«i!i«i)b^^n^njg^^nSo ^ 
a<o^SB»i3b^jg^^ns®P2jcti. iiawti:> 

(D2:^*^ai;b^5Sc^nSo ^oT. Sl^^^af2J±. ^ 

[0 0 3 0] rLO^^^(Dimm\iy^^(O^Wit^ 3>"r 
>'-lt-^^l^^ bT<^)t«l A X c ^^t-S 3 Vf^>''9— 
iKitSS3(cAI#-rSo c<D3>"rV9— SI#iSI3t*. 
$fiA xc3b^6^n:rc{a®lc^SI*M^^S 1 ^<Dn 

gRc^Sr^bTl/'^So n>"rV-9-— Slt«l3 0^A X 
c ti. ^^^Sf 2 tc<J; I Tb^J^fiJc^nS 

ifJiL^^M A xc^^i^^ I 7b^^^^nSMP2 
*^3Sllt-S{a®) ^MSo fib. 3>-r:yit-SltSi3 

(oi^^^mxt. <i<o^Axc±jc^¥«E"rso 

[0 0 3 1]**?. n:y7='V'9— JS#t^3 03^A xc 
3fe¥^^^ 2 ^^fiJcfS E 1 (O^^ 

ifiAxEi^vfr-xf^^So ^T. 

"Kmt. nvT^v-y— sit^3tc<j:i5^n^nsit^^ 

^nfc^s ^i^P]^■^-i:bT^o¥®a4^/^bT«MI^ 

So 0 4ti0i co$^ffiAr*^'r;^fn3. fip-^sstSvx^ 
I F<oft^«^i>oiFtt0 1 tc^-ria»is<c>«tt 

A xP±^^:#^E*rSo ^fc. ^Ktc0 1 «7)3p®^^— 4^ 
(^fibfcii'&tcti. I F«0 1 I P 

iF«. n Vt^ ^^16 3 Axe iJc^pft-r 

So 

[0 0 3 2] fit-:? T. 0 1 \z.7r<tm^^t^ n^^-rvif— 
5t^lS30^A xc*^¥®^'^-4tcJ:-pT9 0- {§ 

I*ffi4 atCTn>7'>-«t-«^?S3cO^A xc^9 0 
• ei6]^-li:nJf. 3>'-r>"9— «#36 3<03tttAxch 



(6) 



^mZOO 1-2 4 4 1 6 8 



t^^o COfcib. Htl^comb (Axe. Axp) ityt 

mmcmmr-^^ tm^^o <i:oT. (axc 

Axp) liF^^^(Dmmmi^l F CDffl^cfl;[.^OIF^^^ 

mcm^^^icaz/y^zy-it-^^^s tRB^e tits, 

[0 0 3 3] ^T. Sl^fSvx^ SOaMtCfi. m^(0 
[0 0 3 4] cld-e, •^X^^X-r— >^MS«Simi6^ 

fix-r- v^w s «^ 2 mmmD2 lt x y ¥® p^tc 
?£^oT2:^A7c«tcg;Ki^So ci<3D2otDM»il^ (Di. 

D2) it^ mmrnsic^^r^mmmtfimm^tiri,^ 

So t^^oT. *Jffll3g8{i:. 2O0|gi&3^ (Di. D2) 

^/rbrvx^X7^->^M s Rxfmv^x'r-iyw s 
sst^-^x^ 5 ±tcjg^^nTv>s/^^->^f$:7b^ja]^ 

0. ^i*:-r>^WX:&S!3fit-S)feUy^^:7^-XST* 
S»^S^i*'r/WX^^^Sci^;b'^T'^So 

[0 0 3 5] 5fettAxp:&*t-S^]^^6fi:. ^f?)^ 

A X c e mntciiLmicmm^mm^^ a «coi^m 

(6a-6d) ^mT^:tyr^zyxm<om4^J^ 
5) RXf»m (^X/N7) iO^ISttrJC^feV^T^WAxc*^ 

i^6j*i&^® (^x^5) TtoRaiH^(3D^«. mmj^ 

[00 3 6] ^1. m3j^um4(D$mm^'^- ce 
a. 6c. 6d) immmmmmmxmm^n. m 
2 (o^mm^^- 6 b {±. o®s<3D#^Mii'r«^^n 

TV^So S^?^6^0®«^3(D|^®^'^~6 cCD^ 

[0 0 3 7] ^j^fC. 0 1 tC^bfcfi^U^T)^^^^ 

@ 1 JC^Ufc^vx^ S^.^^f ^B^B^SMOgp 

^?^2;b^3'^cD^^^ (Ea-Ec) xm^^tlX 



[0 0 3 8] |^UCTii0^Lfc<J:'5fC. ^*f^^p2 

(Ea-Ec) ^^^^ ^om^cDSJp^FMP 
^^1*^? (Ea — Ec) (DMs^iiLm (ffl^4^>LN 
Pa^^a^S^p^ (YZ¥®) t¥fT-e35So ^ 
5Jc^-rj;"5tc, SI*^^^2 4'^O^I*lg?EatcAI^ 

X. "tcomm^m^ririinm^co^^ mmx^.Tj^ 
m) ix,mM=?-Ea(o^mm(om^i^mK^'oxmj^. 

s«s^'Tx^5t±m:^rf&i*^6Raiii«k:ss^^n5o ts: 
[0039] ^tc. i^mm^mz^cD^m^Ecicx 

it 3 >'it- 3 (oi^mmic ^ o T*>fe^ nr. 

So 

[0040] <i(D^^\z. j^mm^m 2 ^c^^^^i*^^ 

So 

[004 1] i;i±(om 1 C)^iOj^S|-c^t- <J:^ tc. v 

X^5tO/^^->;^.^^&S^g7tcS^t-S?ci6tC. ^ 

[0 0 4 2] $fc. mzic^^n^^xic. ^mm^i-m 
co^z^^tc.fc^)jg^^ns2^j^)ti^(7)il.?g (tifis) 

ii«^iEI*»tc:-rs«R0^2:^^^iB(7)<1^jg (ttfp) tc^ 



(7) 



^mZOO 1-2 4 4 168 



[ 0 0 4 3 ] 6 tc. RMm^m^ 2 ^(o^j^mm^^D^ 

2 S 3 ^IJ^ 3 <D^»««:ftM^ W 

iJ^TtcSifsafiiMTti:. S«^^S2^«fi8-rs 
^^mm^ ERZSa -y^-y^-im^ 3 ^ n V 

l/^5o 0 4U:^*r<i:5Jc. SS*vx^5±tc?B^^n« 
P33a^^tOM^^« I FC0R3Il(7)ft^RiF;&9 6mm. M 

OR3!IlOifitiF^6mm. ^1^"^;^^ 5 ±-eC)B^^^P 

>feoiife«io*i^^3 om r a d (g^-rrntf. i9:»^ 

6<^)Aftf®ffi®A^SI*'^X^^5*>P)3 1 1 9mmJCfe:5 
4 2mm5Sa^t"5o 

[0 0 4 5] $fc. 06© (a) kl^fcfc^tc. 
^Sf2 4'ORIif^^Et7)^ffl® (1^^®) ^ASei: 

iDii;^OE^jls;^fqj^x^ (^^^Eca^AxE 

W^hmifiOKmhl- E <DSIf ffllSiOIMj^ Oe 
^fpJ^Yffi. X^^Ylfti^^^^^M-r^iSftf^^E^O^ 

[0 0 4 6] CCT. 06<I> (a) «SI*«?af 2 iji© 

Sl>f^^E£O^|*ft®<7)»f®0^^bT^ot). ^6 CO 

( b ) \tm^mFm 2 tp©Sl*lg? E <3OiE®0^^ LT 
V>-5o SI*^?E<DSIffflMt01M^OE-e^OSPF®*^6 
KI**^EC0Si*aM ^T'<7)Xtt (^$4 Ax 

e) <r>-n^\Z^^fd^n.-^x. X$ft (3^ Axe) ;b>e> 

Sip^® S E (Sl*^^ E (OW^^^^m 

^Re. lf^®«a^C2. C4, C6. Ce&l/Cio 
ir-rst^, EI*a^af2^«j5!H-5*S««?EOS 

X (y) = (y2/RE) / [1 + (1-y 2/ 
Re2) 0.5] +C2 y2 + C4 y^ + C6y« + C8 



y^ + Cioy 


10 




Re=-1 8 3, 3 2 1 1 




C2=-5. 


3 7 8 5 2X10 


■4 


C4=~4. 


6 7 2 8 2X10 


-8 


C6=-2. 


1 1 3 3 9X10 


-10 


C8= 5. 


7 14 3 1X10 


12 


Cio=-5. 


18 0 5 1X10 


-14 



Sl*^^gf2;&«figt- §^SI*^?E«. 0 6 CD (a) 
(C^t-«fc3t«:. ^'^-<0»f®7jlRlTJi. ^WAxe*>6 

fOE^yi ^)^A xE7!)^e>o]i;^y2 t-es^snfcs 

^mw^^^-mx.. 0 6fO (b) tc^f <!: tCjE®73 rSJ 
■e«> Railor^#^aE;6^6 0° TP33Iia)MiSScOS^ 

^nTt>;5o ^$6A XE*^acDS^yi{i5. 0 

8 SmmTf^O. :)«aA XE*>6CDl^^y2«5. 4 1 
5 inmT^<So 

[0 0 4 7] coii^. ^^^EtCckDJg^^n^^ 
SI*^?EtO>^AxEO:??fq3Tt±. Sl*^ 
^E©iKl*ffi®OIS;iSOE*>€>7 6. 56mm (= 

xi) m'^mMt^WiC^^ ^ J^mm'PEtDm^ Axe 

5. 2 5mmmfmnrcm&A xE<oiiLmitc^^o ^ 
Sl*lR^E<^«lftAxEi:it5^^s^rfq]T?<D«ig^ 

I J^mm^^ E ORSfttDnSJb^S 5 . 0 8 5 m 

m (=yi) mmnrcymAxE(o{iLmic^r). ^ 

fc. SS*iS^E ©Rgfll©*l^*^e» 5 . 4 1 5 mm (= y 

2) rcimtircyt^AxE(DiiLmic&^o 

[0 0 4 8] ^LT. 0 2(C^t-<i:'5tC, t^±<D^ffi(D 
[0 0 4 9] 0 7(C^t-cfcp(c:. ^-^^ 3 

osi*fflffi (if^®) ^ASci:u nvT^v-y— 

®cDffl^tfiiLv€:ORc. r3>"r>"9-— ^"^^ 3<DSI^fi® 
OH^Oc 'VOlS^^tSMfj^'D 3 V-r V-y-— ^ ^ — 3 
OSl*ft®<C>IM^Oc^5iS73lRl^X«ft (3>'■r^/•t^- 
^5-3^0^A xc^X$ffi) 3>7^V-9-— 

— 3 (o^mmmcomj^oc vcotskW'mt^nt^'o:^ i/^ 

^ 3 (D^ft®<OIM^Oc ^aSTJia^ Y 
X$ai: Y*fii:;6^3?ll'r5n>7'vi^-^'^— 
jWffi®iOIMiSOc^M^i:t-^ X YM®^#^:S« 

[0 0 5 0] ClCl-C. 0 7ttnVrV-9-— ^■^—3 0S 
l^ft®iO»f®0^^LTV^§o 3<o 
SI*ffl®cDIii^Oc TtDS^®*^e 3 ^- 
3tOSI*^® (If^®) $TtDX$a (^Axc) (o-n 
lRjK:r£JofcffiSi%x. Xtt («ttAxc) *^en>"rV 



(8) 



0 0 1-24 4 1 68 



X (y) = (y2/Rc) / C1+ (1-y V 
Rc2) 0-5) H-C2y2-|-C4y^ + C6y« + C8 
y« + Cioy^° 

Rc=-3 5 1 8. 7 4 5 2 3 
C2=-3. 64753X10 
C4=-l. 7 15 19X10-''' 
C6= 1. 03873X1 0-^s 
C8=-3. 8 4 8 9 1 X 1 0 
Cio= 5. 1 2 3 6 9X 1 0-25 

{iU HV-r'^it— ^'^-'3CD^A xc ^it^t-^M 
P2 tc{±. )^*f^^Sf 2 tc D JgfiJc^n^7fe«« I ff^m 

c {crt^ o T2009. 8inm(xic) m^mnfcikmic 
[0 0 5 1] ^^i±iO|^M#yT^b/c{iyL>l^^ffi^CD^ 

m^^^^o^mm'^ e T'«^^n^si>f^^gf 2 1 

M*b4m:mm(0 13 :y -r ^ 3 (c<fc MJK^ 

vif - ^'7-3(c<}:t?j^fig^ns Hm)z(DiRmmm 

iS I F <Oi|i75-fnlT^DEt»oCiF«*. 3 ^-r 3 

fflffi<^>IijSOc*^6 1 4 0 0mm (= xm) /cttHnfc 
ffiMfc^?). ^^VT^^it— 3(D^AxcCDie;J 
^^[RlTJi. ^(OymAxcf)^P>9 6 (=yMc) tDfiB^C 

[0 0 5 2] i;i±(Dmmcxo. ^mrry^^5±lcm 
<oji^fflaBi^fci:'rs^#. Jij^Tfo^ (2) 

(2) 0. O 1 < I f F//f c I <0. 5 

ceo (2) ^(o±m^m^^t. ^^m'^mz^mm' 
ttmmt^^o -yj. (2) ^(OTm^mx^t. yt 



[0 0 5 3] a^fc. B9^(D^^^^^2^s^'rs§ 

r. ±fa (2) ^coMjtm^mi'f^o m^o^^ic^ yt 
^m^m 2 ^m^T^^y^m^(D&m^^RBi±- 1 

8 3. 3 2 1 lmm-e^5fci6. ^<0^^?E(OSitS 
OMj^ggMf FiiQ 1 . 6 6 0 5 5 mm ( f F — -R e 
/2) t^SrSo ^fc. 3>'t'>'9-— ^"^^ 3tDft^^ 
Rcti-3 5 1 8. 7 4 5 2 3 mm-ea5§ jt46. 
^^^EC>Sip<0^.ifS^^fctil 7 5 9. 3 7 2 6m 
m (fc=-R c/2) ^:^;So t^^oT. | fF^fc 
1=0. 0 5 2^:5:t>. Jia«T^U/c||^^}g|/c:bT^o 

[0 0 5 4] i:tl5T% laUC^UfcHfigcOJBSlTt*. 
[0 0 5 5] ^-r. 01RtfEI2 3^#^b:Q:*^e»M 

[0 0 5 6] ccT. mz3iftmiic^i.rcm]^(Dmm 

[0 0 5 7] fiU 02 3fC^V^r. INfiMSCX^i 

^L. ^fc I D^mmm:^}^D 1 2 (^ie^irid i 1 

(a) . (b) S.tf (c) tC^oV^T. I Dau I Dbi& 

I Dciii^ffi??iaD 1 1 icisiff^mm»^^^hT^ 

I Da2. I Db225:tf I Dc2t*J^^lt:^[qjD 12 

TV>So 30:45. 0 2 3 fc^SfrtSj^a^lRlD 1 1 1±0 1 fc 

^L/cfi?llTfiX77fRl(c^/;Sb. ^2 3te:*5tt^#^^ 

iRiD 1 2 (^^fRiD 1 1 tm^Lrc:^m) im i 

[0 0 5 8] 02 3*0 (b) JC^-rJz^JCSItSTX^ 

5 xJi^^^i^ag 7 ±tc?g^^ns F^m^(ommmm i 
F iD^^^g^iRi D 1 2 (^SE^iRj D 1 1 ^ as? b/c:?^ 

[0 0 5 9] ^<iT\ 0 1 iz^rmmommxHt. ytM 
^mi(ommmx(oytm^i> (m^^axc) tm^ 



(9) 



nmZOO 1-244168 



BiTJiRiT 1 tc^-r cfc ^ icytM^m i ^m^mmmm-iE 
cmccto. mz3(D (b) ic^st^mM^^m 

[0 06 0] ^fc. m23(D (c) fc:^-r<fc3tcSI*S 

s« I F(04mm:^\^iD 1 2 (^s^irid i 1 tm^i. 

1 iiilSfbfcT^fp]) tcife^t^B^Jg^-^I Dc2^fflIE^^ 
[006 1] ^CT. 0 1 \cm^tmSk(omWr^\t. m^i 

^WL\<om&mx^(o^'^^'L^ (mmm&p. xc) twsi 
*^oz:^riRii:¥fTi:^sil2WAx2^*>L>^bT. ^ 

-i^^c^tc<i:>?. ^230 (c) K^stmmn^r^m^ 

[0 0 6 2] BIUC^fSl*ftAxiR)D^m2$ft 
A x2«i:m^ti:il3^t"^il^;&?^fcbTV>nff. ^ 1 IS 
A xiJiY$a^^ffi:3a:§ttjicO{a®(C. $fcm2lftA 

[0 0 6 3] ^T. ^SfOi^. 01&tf0 2 4;£:#.^b^*^ 
[0 0 6 4] Cd-Z?, S2 4(i0nc:^bfc||SSiOJBSI 

t)-^. B!2 Aitmm^nm\^^^tc^\^. m \ \c^i.rc 
m^^m&^^mawi^ i 2 0*^0 1 ^c^tmRxiw^ 

3 0)5^0 1 fc^t-CTiRtf^-r-sa-fi^lJiO 
ay-T^V-j^Simz (c*fiSb. 1 4 0*^^ 1 

[0 0 6 5] mz 4fC;loV^T (a) ityt^&it I 3 OcD 

( b ) «^^gp« 1 3 0 (oytmrnrnj^isim f tc^ lt^ 

PSKD 1 2 OOff 'L>*^*WA X i: 113:5 L;rc73fB]^i:^{iS 



5^ A^{*^^nfc*cfii;&^b. (c) l± 

yt^mti 3 oo^igfflij^ffisi:^piRD 1 2 o<ot|5 

/L^^*^^f4^i:79oT^ffiSA 2fctt^{abT^A xA^ 
[0 0 6 6] 02 40 (b) tc^f cfcdtCSWS-^X^ 

5 xi^myt^m^ i ±.\mi&iEn^ vm^(ommw^ i 

•feV) Jb^Sg^bTV^S^'&tCtt. 3fc¥gWJl 3 0tcJtL 

T^pi^^t) 1 2 o^g:Sfi;^(R) {m^k X tm^L.rc:^\p}ic 

[0067] ^c-e. mi ic^^^^mcom^Tit. ^ 
m:tzf7'^^jv^>y'^u-^2:^mmytmAxc (x 

Eb^-^^C^tcJzt). mZ4(0 (b) tc^t-JZ'JJSrT^U 
[0 0 6 8] 02 4CO (c) Jc^-r <J: -5 tc^l^li 

^aJWl SOKIWUT^PJR?? 1 2 
o;&^Axtcit,^oT2ft:^fql (^a xtc^-pT:^®!?? 

[01(0^^7^ l^-fev^t^) ^f>f^fSo cntcJ:oT^ 

[0069]^<1T. 01 JC^f jIMiOJgffiTt*. M» 
S.^;e-y'r^:^;l/Y>^'X^U~i5r2i&MW^ttA xc (X 
:73[pJ) tcfi,^oTm^«/ctt^i&^-li:^<i^tcJ:Ds 02 
4<0 (c) Ji:^-r<t5:&Jtel*Axc7b>B<Offifl(ciSi;T 

[0 0 7 0] ^T. Jj^TJCloV^T. 0 1 Stf02 

SUT. ^^14S«7(Da® (a:»IS6tDi^«®) X(D 
[0 0 7 1] vX^X-r-i^MSfCfcttSKa^lttttt® 



(10) 



#582 0 0 1-2 4 4 1 6 8 



UB-^ecoi^m^ i^immm) rttc:^ov^T2^7^ 
16^-^^ ^t\cx^. mmm^mm't:y'^- 1 s 

iX'r^y:f2) Sf|ffll^8{±. iSHX'x^y Ut:fev>T# 

m^nrcmm^mimm^xi7:^mytm^m^:^^ sic 
[0 0 7 2] -75r. nfm'^nrcmm^mm^r-^^i,^ 

(X-r^y:/3) ^jaimsfi. iffiXT^^y ^ Uc*5V^T# 

fc:±-e. ^ 1 mm^ (mm^:> a di 4 m 
mm) AD4(D:i^:^<t^i'D^mm-tE^T. m^ii. 

[0 0 7 3] Mi^mcit. m 1 mm^AD^ it. umi^ 
Dti2it^mic^^ m2 3(o (b) o 

[0 0 7 4] Sfc. ^2PMl^AD2t±. mmm8f)^(E> 

<omtticm^\^^T. ml^Ax^ tm^T^m2m\Ax 

2 UT. 5»EB373 [RIT 2 tc^^ J: -5 icym^m 1 

icmf^ Y:^[^}lci^':>rcmm^i^^n'^m&^^ i dc2 

(c) o 

[0 0 7 5] ^fc. msm^^ADsit. mmmsf)^^ 

2^M^7fe$aAxc (X^lRj) ^ii:3^bfcM (YZ^ 
(02 40 (b) ^#M) o 

[0 0 7 6] ^tc. m4m^mADAit. mwmsf)^B 



(02 4© (c) o 

[0 0 7 7] i:A±<om 1 p^?^ (mmm) a di 4 

P^IS (IKi&m) AD4<D^j>:&< It^^^mift^-^^ 

0>gi^ii;b^flPST#^^'&ti:t±. 02 Stc^t-H^r^n- 
fcMH^if$14ffS!lfflvx^^;&S^Sitvxt> 5 Jc3Sg|b 
[0 0 7 8] ^fc. X-r^yT^l TC0S]^|^6<DJe®M 

m^n^m. X7"^y:/i— x7"*y:/3^oxig*^D3i^ 

[0 0 7 9] 0 2 5tC^t-PM7U-t±. 

Bl^\ m^i£. i^±cDx-r>y:/3T't±. mm^sff^mm 
mti.x(o^—iim(ommj^ (adi— ad4) 

LTV^S*^ 4'r>C0SiS||^ (ADi— AD4) ^^Jj®!^ 

8tci:;5*jai^-^*rti:. ^tiBA-rxomW^ (ADi— 
AD4) ^f^m#:6^P^T^^aM6^^»ieMW?5:ii 

tcg-t^V^Tf^H^^M-Q^DSSlS (AD1-AD4) ^ 
[0 0 8 0] $fc. Jj^±iDX -r-^y:/ 1 -eOffaiXgT 

«F) ^tc^^if#i4;&ftTi|Lfcfi?U^iiH^L/c*\ vx^X 
( 1 — 4 ) (7)^^^^ I F O 2 *7rW3S:M^1t<i;&tf 
[0 0 8 1] ^T. ^tc. 08. 09. 01 ORt501 

^) ^20(DSlt«^gf (2 0 a. 2 Ob) Xmm^fz, 

[ 0 0 8 2 ] 0 8 ti*^^tc<}: 2 (rymmm^o:^Wi 
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(2 0 a. 2 0 b) tDfflflR^^t"iEM^T^^o ^ 1 0 

itm 1 (D^mm^m 2 o a ^^mi^i'^^^mm'? e 1 o 
SfiK^^N^^-e^ . ^1 mmz (oi^Mm^m 20b 

T^yU-^) i:UTt0 2oa)SI*^^8¥ (2 0 a. 2 0 

b) of^ffl^^-rsTfeSo 

[0 0 8 3] msitc^Tx^^c. ytm^mti^Tcoxm 
s®i;?)^e><7)«f&^ns«feM^ (x^) it. ^ymm^ 

[0 0 8 4] cc-e. ^WmBl^9t^% (;^-y-7^^:^;l/ 

iD^I*^?i¥2 0bh-e«^^nTv^So s-r. m^o 
m,mm=¥'m o a tcov-rui^-r^o m i (omtimi^m 

2 0 a Y Z ^Mti:Mii:^m^OSm¥® Pa tCT^^o 
T^ao^ 1 (3fe^^?) E 1 2 

(a) KTT^rX^K. ^1 «O^I*^^^2 0 a«. 

Ei*^a=&brw>5o ^bT. <l*OSl<OSS*«^Sf 
2 0 a Z>3[pJtC?'n^o T^WLW^l-^ntcm 1 CO^I*^ 

59iJOllltOSI*«^eom. :^tt:i:LT«jrRJ^:|^i: 
[0 0 8 5] ts^. ;Slt^^EcD^$|5fg*c (Railfe«) 

^^Eit*. 01 0<O (a) Bit/ (b) tC^t-<J:-9fC. 

^REiOSI*a®oigp;&. Kfqs (^JB) *^Rgtt«ci: 

ffiMfC^So fifoT. «i^^?Ei^Dffl.L^b/cSI*® 

01 00 (b) ic^f ct^tc. Br^cDtt^^gREi 

[0 0 8 6] ii-pT. 01 OO (b) tC^'r<J:'5tC. S 
If «^ E 1 (Omb A X El tc« bTBff^<^)»4i>>? r&I*^ 6 A 
%if^im^ (XS) Lti. ^M^^EifOj^;^{5®F 
EttSiE?5:MPFo (^IflA xEi*>6fin/'c{4®) Jc*^ 

lOji^ffiBfEit*. SI*«?EiOSItffl®<0Ii^0 

El i:^^^ E 1 <omi^m^(omi^^m f ei ^ iop^cDg§ 

mtii:K>. SI*^?EiOi5l^tt®(D*^^REit*r 
Si:. (3) <Dii«55)^«irLTl/>-5« 



(3) fEt=-R Ei/2 

0 8 tcRo rvmt^ t.f^i (ORmm^m 2 o a tcm 
m 1 (ORmm^m 20a ^SfiR-r s^sc<o^if^^ e 1 

S-^fftAxEitc^^tr^m^ffiSFEi^&ii^MP 

jg^^nsffiPb (01 o<opfo) nswtc. ^ 

[0 0 8 7] CCO^atO^M^lTb^Jg^^nSffiPbtC 

09 (b) mz<oRMm=^m 

2 0 b;b^E®^ni/^^o iiciT. nmm^^m\t^^^ 

S¥2 0atC<J:t)®PbiC»> 

^^jB^^n^o tJ^oT. ^(om 2 <oKMf^=¥-m2 Oh 

»Sf^z^® l;b^6«Jte^n§ftlf^^^tcffJffl 

^ 2 o^tf^^gf 2 0b ^mi&t^^m,<om 2 o 

[0 0 8 8 ] ^ 2 2 0b (omtmc^^^xwrn 
^^t. mz (ORStm^U 2 0 b Y z ¥®tcMii:^ 

Pb) tC»t>T^iS<0^2(0^^^ (^«?) E2 

7b^2^^W{<:il^tcES^nT#}fiK^nTt>;5o 

tC«. 09 (b) tC^-r^tdtC. ||2CO^|f^?gf2 

®^^^SI^^^E2^^»*bTv^;5o -ebT. CO 
m 2 osif^? 2 0 b z TjiD] tcroo T^asa^ij^ 

nfc^ 2 OKI*S?<05IJ^Y73l&]fC»oT 5 Jtl^LTV^ 

So ^UT. c(0 5y\i(Dmz(DRmm^(omt. i^it^t 
[0 0 8 9] f^^-^. mzo^Rmm'^mzob^mm 

•rS^»0^20KlfSR^E2tt. ^10SWIR^S2 
0 a ^m^t-^^mcom 1 O^lf^^E 1 1 ?f 1 

■e. ^iEI*«?E2{is 01 10 (a) Z^tf (b) \cm 
Tcfc'ptC. ^A XE2^^tf^cO^Wc:|oV>Tm^O 

ffl^¥SRE20^i>fffl®oigi5;&. ^115 mm) 

^JB:KRI*S^E2tDcfi/L>CE2ti. C<DSI**^E2 0 
)t«SAxE2^-ScbTV^§o S!oT. #SI*^^E2(D 
Elf®ti> 01 l(0 ia) RXf (b) tC^^J:^(C. m 
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So 

CO 0 9 0] miRum2<o^mm'?mt<D2-D 
0 a K^-DTKm^tiTc^Wiomm i ti^^<o^mt^ 

^AxC^C«LT<i/L^Lfcl«{^O^ii^^M^^- 
c^WbTV^:5o c:<03>"rv*9— SI*^3cD«i^{ig 

It. m 2 (^^ig^gf 2 0 a tc<fc t) ^m<D^mm i im 

^S2 0cfJ,i:>jc:j^^;5o 

s 1 (o^m^m 2 0a ^«^*rs^»cco^^^ 

2 0b ^^fiSct-S ^^C>^^^ E 2 fO^^lfi A X E2 ^ 
[0 0 9 2] ^T. mZOj^mm^mzO alC^':>r!^ 

/L^OlF^i0 1 tC^^^3^(7)3fc^A XP±(<:#^Ef So 

^/t. iRtc08^O¥M^'^-4^^*U/c:S'a'tcii. ffg 

ijsis I F {±0 8 ommsm \ p ^offistc?gj«^n. c 

¥lS3 0^ttA xc±JC#ftt-So 
[0 0 9 3]t2^oT. 08tc^-rfi3mi. nVT^>-9-— 
^¥^3C0>MA xc?b^5p^^^_.4{-j;^-^9 0° 

lt®4 atcrnVx^^-y-— %^^3(O^A xc^9 0 
" MlRl^-^njf . 3 >"r ^l^— Tfe^lS 3 (OWm Axct 

^jf:e(oymAxpti±. ^m^x^5±ximmt 

<i(orci6. iiti^coym (axc. axp) 
^mzmmx^^tWK^o ^oT. (axc. 

Axp) immitcommmi^l F(D&m^^L^OiP^^^ 

[0 0 9 4] ^r. sifS-^x^so^DSfcti. ^SiD 



XY¥®F^tC?eoT2^^^6^ti:^KlRltg:^VX^X 

•r->:^M s izuw-i^nxi^^o ciojKlfSvx^ 5 

MLTcmi. Rm^e^i)'i.xm^^mmtvx(DVi^ 

X/ ^ 7 X Y JCfp^o T 2 ^7c65{C5eH6prie^S 

[0 0 9 5] CCT?. ^X^^X-r—i^M Still imidl^ 
Di:^:^>bTXY^MrttC«i-or2^WtCgH6U S 
tSX *r — >^ W S 2 D 2 L T X Y ¥MF*3 tc 

»oT2^^WtC^i&'rSo C0 2'^0ffii&|^ (Du 

D2) {±. Wffll?^8^^:<toT§mftfi>b^$lJffll^nTl/^ 

So '^'ox. um^^^t^ 2-:>comw)j^ (Di. D2) 

j^e^fYi.x^jL^^7 ±ic^mm^^ti^o cnicx 

i6. a»^S^»«:7='/Wx:&SBtt-Scl^;b^T^So 
[0 0 9 6] ^^WAxp^^-rSSI^Igeti. ^1 CDH 

t^<o^fi^xwmvrc^vic. ^(oymAxcib^p>mtirc 

iiLmKm^^mm^^-D 4^(o$mm^^- cs a -6 

d) ^*t-S^XT^i/X^cOi®/jN3ST«|^g^nTV^ 
So S3^^tf||4(0#^M^^- (6a. 6 c. 

6d) fi. IHI®^tD#^M^T«fiR^n. I|2 0^^M 

So 

[0 0 9 7] ^r. ^{C. ^8tC^bfc^Jt0^1RtF^ 

z^mmi'm (20a. 20b) ^3Df^ffl^i:ov^T. si 

2^0mi.^ffi^wm^^o 01 2«. sstc^Lfc^ 

01?^ mi 2xit. wm^i3'f)^^^T<T^rci6 

0 aff^Z-ZXD^mm^ (EaK Ebi) T«^^n. m2 

(o^iim^m2 0 bif^2'^<oRsm'i' (Ea2. Eb2) x 

«fiic^nTV>s t> c?) -r So 

[0 0 9 8] H 1 <7)^|^^?g^2 0 a m^^Dg 1 O 

mmw^mp i tcrQ-pTSBe^n/c 20(0^ 1 comtm^F 

(EaK Ebi) ^-g-^. ^^OBf^tOSJ^MPat*. 18 

mmmt ltcosi^vx^ 5 ^^a^tc^^^sr^®, ^ 

^af2 0bti. m&(om2<Dm^^mFi>i^cYt^'^xmm 
^ntcz-oiofSKo^stm^ (Ea2. Eh2) ^ 

[0 0 9 9] SI zic^t^oic. mi^mm^mzo 
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E ai omtmcom^rfm <}: o 2 ^stm^m 2 

0 b ^(D^m»^ E ^±<o-mcjmm i ^ ^mi&t 

[0 10 0] ^tc. m 1 m^^^mz 0 a 

EaiJcgiJeD75riRl*^eAI*'rs^iBi?^-r»lt^ (X«S) 

M(^)«»f^fflfC<J;oTg2SI*^^af2 0 b**OSI** 

?Ea2±offii^Jc:)feil^^ 1 2;g:?^^'r^o 
[0101] '^-oX^ S 1 Sl*^?9f 2 0 a ^(OR^m 

? E aitciijaRtfiSJiaT'^'rft s«BH<7)Sfci*«*^Aitr 

^ ^ . II 2 SI^^^S 2 0b E a2±tC(i>t 

1 2) 7b^80>tmti:. ^2^|^^^S2 0 bcficT)^!*^ 

[0 10 2] ^tc. mi^m'^mzoa^cDKmm'^ 
E b^Rxsm 2 j^mm^^m zob ^^(oj^mm^ e b2tc <j: § 

^^f^ffiti, M^bfcS 1 SI*«^S2 0 a cfKOSI** 

^EaiSt;^2SI^^^Sf 2 0 bc|3(O^^^Ea2{Cj: 

tc. 2-::>tO^^?P (2 0 a. 2 0 b) fc<k^TJ^^ 
T^^o ^2SI*m^fflf2 0 b(p(DS^j»^^ 

[0 10 3] tC^T\ 08{C^bfc^2||fiSO?BSlT 

[0 10 4] $-r. s«x-r-e^sco-istcRtt8n 



[0 10 5] CCT?. ^IgiS^ADiii. Stjffll|^8*> 

UT. $^ei>?foi T 3 tc^-r <fc 3 tc^ig^a i ^ 

Db2«MiE^n. fiSSia-flJI Db2«¥S*C3Q:S (02 3 

(b) :^^m) 0 

[0 10 6] $fc. ^2liSII^AD2«. mmJkSi)^iE> 
Ax4 (Z^ffitcspfr^^lft) :^^p^L^tVX. ^^QlT^fPlT 4 

m^rciimmmGon^mm) i f tc*?tt^ Y:^[R]tcr^^ 

I Dc2itW'mc:^^ m2 3(0 (c) ^#5^) o 
[0 10 7] $fc. m3WSI^AD3«. ^JfailS8*^e» 

2^UT02O0Sl*^^af (2 0 a. 2 0 b) 
*i>fiSR«^«fiA xc (XW) tlt^UfcM (YZ¥®) 

» ^MiE^ns (0 2 4 CO (b) o 

[0 10 8] ^fc. ^4EI^M^AD4ti. ^JfflllS87b^6. 
2i:bTt0 2'QOSl*^^af (2 0 a. 2 0 b) ^^Siq^ 

rtttAxcjci9ofc7?f^ {xnm^ ic-Hiimcm^mfe 

» ^ffllE^nS (0 2 40 (c) ^#Rg) o 
[0 10 9] 0 8 Jc^f ^ 3 ftfi A x 3 ^.tf^ 4 $S 

Ax4^i:Sl/^^Cii:3^t*5II^^SS/^:bTV^n{f. ^3ia 
Ax3ttYtti:3FfTi:*«ffii^OffiMJc, $fcS4fflA 

[0 110] j.x±co<fc -5 tc. ^ii^Ki^ mwmd AD 
1 4 (mmd a d4 ©'>3a: < \ -^j^s 

[0 111] i^to. u±.(omm^^<omm}mt^ ±is 

^s\c^.Tmm^sf)U'D<ommf: (adi-a 
D4) ^mmT^ctt3:<. ^n8 4oorasis (ad 



(14) 
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1 - A D4 ) ^{mmi)mmT^^mm^^xitmm.^ 

s (mm^mmmm) icj::s>m'mmMicm-^ 
^^ri^mmff^4-D(omm^ (adi-ad4) ^/m.t 

CO 1 1 2] ^Tc. msxH±. m^xy^->^ws<D-m 

[0 1 13] &.±(om8ic^^msi&<ommxHt. mz^o 

mmRxfmm(o±x^^mmti^'cfj^mmm^xm 

[0 1 1 4] mrc. msic^tmziommcommxit. 
m 1 msmzcoKmmi^m (2 o a . 20 b) ^mmr 

SSSftf*? (El. E2) mS::i>7'>^—ft^Wi^ 

(ommommxit. 3 :yr'>v—^^ 3 (o^m a x c 

f3\ 01 3K^tX5lZ^ Mlnl^^— (¥M^^— ) 4 

> -^m^ 3 o^fett kxct mm^ s<Dm&kxPh 
t^mmi.x^B\\ 

[0 1 1 53 ^T. ^x\z^ m \ Am^mx s^mmx^r^ 
tf^^ms tc^ L/c^ 2 (Dmm<oBm(D^mffZ'^\^^xm 

m^^o 2|s:ffimi. EI9<0 (a) RZf (b) fc^b^c^ 

1 ;Rtf||2tDS|^^^^ (2 0 a. 2 0 b) X(Dmm^ 

2iOSi*^^af (2 0 a. 2 0 b) ^^14&tf015 

[0 1 16] s-r. n 1 osi^^^^2 0 a (ommc-o 
^^^xmrnT^t. mi aco (a) ic^^^^^c^ igio 
Mt*«^af2 0a«. R5iLttto*i?i5 mm ^m-^^ 



z(o^mm'?(om^Y:^^icr^^x 3^mi^x\^^^o m 

1 #S<OjKI*«^cD^JGeii ti^ScflO^^?^ (E iia 
— Eiiv) Xm^^nXl^^o ^UT. cl<D^l#giO 

(^jKltS^<D*;i:>) %«WJDZWi:TfT;5:*fiAi;&* 
[0 117] *fc. m2#gC»Slf«?0?IJGEi2«^ 

a^OSl^^^ (El2a-El2y) r-m^nTV>^o ^ 

UT. CO||2Sg(DSi*^?cD^JGEi2«. m2#g 
$fth¥fT:Q:$fiA2^*>DtC. ll2#gOSI^^^tO^JG 

t^^^rc^mxmm^tix\.^:s^, 

[0 118] ^atc. ll3#B©ig|f«^(O^JGEi3fi: 

^I^COjS*f^? (El3a-El3v) Xmf&'t^ tlXl^^^o 

^LT. c:om3#g(7)^|^^?£D^JGEi3Ji. ^3# 

gei3 ^m^T^ii:m(DSMm^ff^^n^tim^mrcitf 
mm^^rcvmxm^}^tix\^^^^ 

[0 119] ^xiz^ m2<Di^mm'pm2 oacommc^ 
i^xmmT^t. mi 4co (b) ^c^^^^k. m2<D 
j^mm^mzobii:. m^:^BiR(onm mm) 

^i}^tirc^mm^com^Yn\^ic^^x9^mi.xi^ 

§o ^LT. ll2tOS|*^^p2 0b«. ^1 40 

(b) <oTm<D^iij^p>m^. m i^]--m3^j^x<o3m 
m 6 ^i^xco 3 ^a^osw^^^j^^e 2 (omi^mG 

B22t^ m7^}--m91^IltX(0 3m<Dmtm^^}f)'^BtS: 
^m3CD^^mGs23t^^l.Xl^^o 
[0 12 0] ilCX. ml(0^^mGE2^:^mfJ!lT^^ 

E 2 (ommiat. mim<Dm i t^^^^^gf 2 0 
a ^<om 1 #B^o®i*«^©^jGEii <o^]^mm^ (e 

iia-Eiiv) tcj:oT^^^nfc)^t^^;5)^^n^n?B 

^^n^o ^rc. M2iDa5»SGE22^«^'rs^^ 

E 2 <Da®Jct±. tJ^SiOS 1 iOSS*«?af 2 0 a tfJ 
(Omz^^ (D^^mi^^} G E12 tOSSlJ^^ ( E 12a - 

Ei2y) ic^'z>xM^tEnrcytmmi)^^ti^nm^'i^ti 

[0121] ^atc. ^3 0gp»SGE23:gr«^*rSS 

Ki*^? E 2 (omma±^ m^com 1 ^o^stf^^p 2 0 

atp£0||3l|gO^^^^jGEi3CD:&SI*^^ (E 
I3a-Ei3v) fC<fc-:>Tft«^n/c:^««*^^n^njg 
fiJc^n^o ^1 Stc^-Tcfc-^tc. ^iSg 

(o^mm^^iiGEu^m^t^^j^Sim^ (Ena-E 

iu) ti. B 1 SgCDSI^^^^JtOcfi^ {&^m^(D 
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CO 1 2 2] mtfx Stt^^Eiiati. $aAi^*iL^ 
G E21 3 g ^ Jz^O^^mi" E 2 ± 

E21 OS 1 ?iJBtO±*^8 2#B©;Kl^«^E2±^C^oV^ 

CO 1 2 3] $fc. ^ftf^^Eiikii. $aAi^*>L>(H] 
iO^i^^ I f ^Jg^f §o ilO^cOKH^^E Ilk (D« 

CO 1 2 4] iKom^m 1 5 Jc^t-®fiJc«. :^ 1 

2 0 a 2 SBcO.KI*«tF?J G ei2 2 <0 

S3SSOSI*^^^JGei3 i:S2tDSPi^afGE23 

^J(±cc»<fc3tc. 01 4Z^O® 1 51C 
^t-SlRtfS20^l^^^ (20 a. 20b) £0«^ 
<fc ntf . ^ 9 (c^ Lfcm 1 jftt/H 2 OSS*^^ ( 2 O 

a. 2 0 b) (Dmmcit^r. m2<o^m^(omn 

rob. mm^m^\^±^^^^tff^v^:&o 
CO 1 2 5] i;{±(DmiRifm2(omm(Dmmxi±^ ^ 

"^m^coF^m^^m^ mm) ^i^o^^^ ce. e 

i) f)\ ^(Om=P(OmA (Axe. Axei) iCMl^Xm 

•:>x.m\ tosimmi'm^(ORmm=^\cx^^T^itm 

Co 1 2 6] ^etc. r2>•r^>'1f-5^^|^fe<l;L^^^- 



CO 1 2 7] ^tc. smix^mmmiA^^%iSiis^fbmm 

:|ott5S 1 (OKmm'^m 2 0 a Rtfa -y^-y^-^^Jh 

z^mmx^tz^^^ (2) ^ii^^r^^-r-Siiii^b^M^ 

V\ ilOJi^. mi^¥^?^1^fiJct--5U>'X^^<7)^ 

(El. E2) ^l»Pa7b^3a:V>J;3Jc|ifBfc:E®b 
Xm^X.fcmi^^mi'mZ O aRt5S2>fe¥^^gf2 

0 b^gr^n^n^bfco bJb^b^^b^B. 09 (b) J^O^ 
014 (b) k:^t^2«^S^P^c:tev^T*i. 

^tc. ||2«¥^^Sf2 Ob±$/£:l*-€-<D3fi«tai. ^ 

nso ^uT. c:n6^ar.^:6^^si^^^E2c>^^s 

tieoT. S2^«?»2 0b±$/'ctt^cOjfi«J 
Sli'&tcti. ll2^^^^tcfctt§^S(O^^^E 
Co 1 2 8] Sfc. 0K 02. 08. 09. 01 3. 

01 4&tF0i 5tc^-riRltS:t:/7^-i';^;l/^>x^5^lx 

Bf^cD?B4^tf:;A:#^^W'rS2^^^tl^Jg^ 

(2. 20a. 2 0 b) ^^;5a^i:UTl>'5 
^t*. at 1 i^(±<0SI*SOI5ItPf«^^^-e«^ 

^•e^^c^ti. fe(TtcjS-c;50i 6*^80 2 2 tc^-r 

^n^(OBm\fC:^i^x^mmx^^o 

CO 1 2 9] t^^X% 01 6{C«. 0UC^LfcSl 
0 1 6 fC^^taiKB^ett, 5 n m-' 2 0 n mS 
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m(DSKxmmm<Dyt (euv^) ^^m^^r. xx^^t^- 

5o mi 6Jc^□t^T. 01 ^c^bfci^— (Distil 

n^mtlcl±m-(on^^^tl.r^^o ^/c. 01 etc 

m^yj\p]^xyj\^itT^o ^fc. 01 6. t^Mf^^i 

7RXfm 1 9—02 1 tc^f SMJcfc-V^T^i. m 1 

M s tm^xy'—i^ws t^mnm^^m^'^^mmm 

m (Di. D2) ««^TV>§;6\ 01 7;RtF01 9- 
^2 ^c:fe^/^T. ^7s^::^ir—-JMSRUmW]&m (D 

K D2) ^m^T^<itii'^mT^o 

CO 1 3 0] ^T. mi 6 tc^*r ct -5 S^Mti. 
Sl^JEKg C^X^) ^UT<DiSI*Svx^5tcBlii^n 

TtO»>:r./N7±(cgKb"::>o. vx^ 5 ^:^x/^7 i::^ 
S»^^9fi:^UTl^j^77fPl (YTjfpJ) (C^S^^S 

X4^ A- S OTS^So 
Co 1 3 1] cc-e. ^1 etc^-TJc^tc. S^fcflSO^ 

E U V^^^jiig-r^^^tiX^^i- VM- 1 0 0 {c<J: 

mti I ic^^myt-^tir. itmi zicmm-^o yx 
;vi 2it^mk(of^i^^±mmmLmi 3-\\p]ifrmm 

Co 1 3 2] c(o&m3(ommiat. *iRai 4:6^gaB 

^nT:fet). CCDltRftl 4{±. 1 ii^}!)^±^ 

T^ffiei 3 i:<5J£-gr*r^J;dtc{feSStA6^nTv>-5o 
mF^m I 4 <Ort«SptC«. E U wyt^J^T^rcib(0^ 

i^^-^5f-si*^) 1 5^t)^^o ccoj^mmi 5 It. 
'e(omj^t)mp^mi ^(omzmj^iiLmtm^-'&'r^^ 

Co 1 3 3] mmmmi st^^mmtEn^Ewmt. 

^^^LTc^si*^'7^-rr-f'^^3^2'\rR]^^^o 
«)fe3fe^gi5«i K tipeasi 4&(c;a#i®«i sfcj;^ 



^^^2 It. mm.(oi^mm (m^(o^sim=?E^(DKm 
m) ^Mmiyxrj::^m i (o^mm'iFm2 oat. mi(o 
iK«^?P2 0 a (om»<oj^mmtM^^hrcim(ORm 
® (mm(0]^mmi^E2<o^mm) ^m'r^m2co^m 

^?p2 0bi:T'«^^nTv>§o t:ne^mtf^2 

^Dsi*«?s^ 2 0a. 20b ^m&T^msL<D^mm± 
tcfe E u vyt^RmfE^^rcisb(D^mmt)m(rf^tix\.^ 

Co 1 3 4] c<zx\ i^^my^-fT-{yt^m2^m^ 
Wivm (mmiO^mnm ^Ri^i:'rs/ca6o^i<3[)Ri 

^i^P«^t) A S 1 ;6^^tenTt^:5o il^OS 1 (O^^ 
Hi CDIgiftlgDR 1 tCj:oT. Hi OPl^^PlRt) 

AS iC)^pgj5<^>iiPg;bM^i:^orv^§o 

CO 1 3 5] ^T. ai»Mill 5*^Sfl!)3U;>t-h^n 
/c E U V^ti. H 1 (OmMm^mZ 0 a J; ^i^M^fiJ 

{iiMtOjfiftO^n^ntCii. H2i7)^|>f^^gf2 0 bO 

S^^gf 2 0b <?D«Sr<?>sitMtt. '^mmc y ^ F ^ 
CO 13 6] sits:7'7-r7-r*¥iS2(c<k»:)?g 

S^^X!J^5±tc:^t-«o cner3>-r>'-9-^^-3:S:t; 
«K»f ?) ffllf ^^-O^ffitca. E U '^'K.^mM^'^^ 

fi. 2 6 E U V UT. 

C0 13 7]^bT. Sl*Svx^5±tC«. EUV^ 

It ^ VX ^ 5 Jb^ 6 ^It L ;rc E U V im^-^ 6 <fc o T 

-efi. iElt^-^x^s-sfpi^b^-pp^B^^^. M^l*§ivx 

CO 1 3 8] Sfc. a]»3S6 0«fig«i. 0 1 tC^bfcS 

6tC^t"|g]^^6:&«j5g*r ^4t$JC0^^- (6 a -6 

d) (oSBjai. Eu v^fe^^sit^-^^^M^^b^^tta 
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nTV>§o il<0^2©pI^g|P3KD AS ist^Rje 
«(DnrS*0^Pg|5J&#UT:fe?). ^ 2 OffiffillS D R 2 

<t-:3T. mzco-^^mntist^ AS2<Dmnm<omamff^^ 
[0 13 9] dcr. mmm<omuSLtis»^s(oma 

laaa^NAltU S]^l^6«O^P®C^NA2^*rS 
o = N A l/NA2T^«^nSo '^X/nTJCK^ 

itffifcs-i^i/^T. s9^i^io§ipai:a]^3^6iDrjpai: 

ti. Ms^^iS^^^pa^^^^ecD^p^^coit^^M-r 

^ (DR 1 , DR 2) (o^co'p^< t^—yj^mm-^^ 
X. m 1 (omawt^A s 1 i:^ 2<c»pr^^pRo a s 2 

Sp 

[0 14 0] ^ 1 <DmanK> A S 1 cO^IP^^rT 

.to. mi^o^PiK^^AS ito^pgl50;^^^tcj;S:i: 
T. ^§^7-^-rr-r)t^iS2^cAS**rsE uv^(o^ 

[0 14 1] ^C5'e^ 01 6tC^bfc|lie£6DJK9itC:|3 

[0 14 2] ^r. M«x7^->^ws<o-istca5tt6n 



[0 14 3] ilCT?. SimSHRADifi. »J»3S8*^ 
J: 3 icm^mm l 5 ^Br^fifcttSJ^^-yrSo d n\c 

b2«¥i«ti:^5 (0230 (b) o 
[0 14 4] ^fc. ^2li^^AD2t±. *fJffi)?S8:6>8 

o^l;^^cs•:5v^T. ttia®^ 1 5coi*tb{fflos5faAx 
bT. ^93>jiPi T 6 K^sT^ V icmmmm 1 5 ^^f^. 

Dc2iiaiE^n. S^a^flJ I Dc2«¥ffiJC3Q:S (0 2 3 

(C) o 

[0 14 5] $fc. ||3iiS3SAD3«. *JfflI?S8*^€» 

2 (2 0 a. 2 0 b) RXf^ 1 tOr^^P^St) A S 1 ^Mm 
ymAxc (XTSrlRl) ^itSfbfc® (XZ¥®) JCjt^o 
T-»&5{cm^Sfctt5^1l (M>W ^-ti-So cntci: 

MiE^ns (02 40 (b) o 
[0 14 6] $fc. ^4i^3SAD4t±. M!BI|^8A^e» 

2 (2 0 a. 2 0 b) 1 <DPP1K0 A S 1 

fmAxc\iC^'r>rcl5^ (Y^fq]) Jc-«:«JcmSSf£ 

» t±«iE^nS (0 2 40 (c) ^#KS) o 
[0 14 7] 35:45. 0 1 etC^-r^SlflA xsStf^G 
IftA x6tiSv^^c:^E5^S§l^^j^fcbT^/"^n{^. ^5 
ISA x5(iX*a^:¥fT^:Q:SttmOffi®tC. $fc^6$a 
A x6«Z«Si:¥?Ti:3Q:SffiitcOffiBtcgg^Jc^n^n 
i5^-rSC^;^)^-e^So ^fc. 02 3tc:fettS^^[pI 
D I it±0 1 6frC^UfceJmiY73fp)(C?tlSL. 02 3 

felts #3^:??rp)D 1 2 G£S7?ipjD 1 1 i:iSS5Ufc 
TS-fo)) ti0 nc^b/cMT'(±X73fR]tc?^ft::f So 
[0 14 8] fe^±iOJ:9ti:. BlSie^ (ffifflSIS) AD 
i-S4liS36 (IKI&IS) AD4 0'>:ft<i:t>lt>i&JE 
l&^-^S<ii:JcJ:t). S«±tcjg^^nSRatt«<OS^ 

(s«««) •eoja^«Ftt;g:fi»Jc«iE'rsc^*^ 

T^So 

[0 14 9] J&fe. lJ^±<OSa^1t1tOHSfflim±. ±3S 
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^f)\ mi eiic^^mmj^sff^A'zxoMmm (adi— 
AD4) ^mm't^<it^<^ ^n6 4otoiis^ (a 

•fe^it- 1 s cmm^immmm) icx^mmm^m 
'^\^^rrpmmf)'^4'Dcomm^ (adi-ad4) ^^it^l 

Co 1 5 0] ^fc. mi 6Tlt. m^X'r-zyV/SCO— 

s^my^^xmm^ (1-4) (ommm^i 

[0 15 1] $fc. 01 6Jc^*rs^®k:*5i/^T. M 

Z 7? fqJ-^Kj^^S c i: »c: J: . ^^*iJ^^^D«#;£:a 

[0 15 2] ^lO^PJ^D AS 1 tfS2<om$^ 

mamK> A s 2 htOF*9to^:&< i:*>— :;^(7D^n^;&pj^ 

{k'rsc^;5)^^^o cKO^tcji. ft«j®SSi 5. SIfS 
:7 2 S:U*rr ^-T^v-y-- ^ 3 CD^ 

[0 15 3] ^T. :55^(C. m 1 7^#Mb35:;b^e.0 1 6 

icmi.rctsBn^mm(om i (o^m^mm-r^o m i 



0 f ) *^Jg^^nfci5r— U'^y hS5 1 |gl]i[i6 

?^DR 1 ic^^rm^commbs 2^^jL^ti.x^—u 

[0 1 5 4] ^fc. 0 1 sK^i^rcm^m^cMT^m 

^mm'^-:&com 1 j^mmi'm2 0 a t(ors(oytm^ 

(u cD5fem»f®^wt- s E u vmcmtr^^ 
^yt^^m::t-^y h 6 of3mm^icMi.xnm^mitc 

[0 15 5] <l<^ttW^^g|a.->y h6 0{±. 

^(D^mm^n'::>m 1 Mi*gp«6 0 a Rzf\^mvz(DKm 
m%^m2^misme 0 b ^^^utv>^o ^mmy 

^^r-<^^3^2fcAftft"^te»tt COEU 

M«gp«6 0 b mm^icr^-DxmMmc^m^ 

[0 15 6] :Q::|b\ P^0^>mtCj^t-^^^5tm^^rL- 
h 6 0OJfflttS:tf.^^7^tC?f^ofc|| 1 Sj*a5*j6 0 

a tmzj^m^ue 0 b ^©ffij*5g;i6t±, msmm^D 

R3lcX'^XfTt>n^o C^X\ 01 7J^tf01 

h6 orcov^Ti^i^f So 

[0 15 7] mm(DmamK^^m^:S>^-U^y h«5 1 

01 sic^Tm<. m^coms 2^^*i^ti^xm^ 

-5 0 f :6^^tte>nTv>So ccT'. mam^fsoa 
TSt)> maigi^ 5 0 b tmam*) 5 0 e tit^ 

So ^/t. ^P*gti5 0cii. 40(OM?^«OliPgi5^W 

o^pgp^Wf s^piKDT^So -^-br. man^s 
0 f fi:. r^p^?5 5 0a tim^^^mtt (fti^jg^^o 

r^iPgPcD^l^^ilf^^^iOit*) ^itoP^P3Kt)T*^So 
[0 1 5 8] 0 1 7tCfeV^T. A*SSI Ufi. VX^ 

5 ^^x.^>. 7 ±x(Dmm:^^(DmnT^rci5btfCi^^rj:\§ 
m^xtiT^fcibco^cDx^^^o m?L(£. xtiUmiu 

te^t-S/^iJ?— ^^OT'n-fcrXtcj^iJll^T. ^0^coiB3^S 
[0 1 5 9] 0 1 7K^<tmXit. Ktl^mi Vi)^q>(0 
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E u v)t^m>jro]*^6.^^b. cntCck-pT. 
-<7'-r^^5^2Jcj:oTjg^^n§ z^A^m^tcD^Aj^ 

T E U V«^l^A6??(R)3b^6K0>g 6 ^^^jR^ 

[0 16 0] -^x^ mmmmsii^ xtimmi ut)^B(o 

lffii&l5^DR 1 ®]^l^6tO^P^»3 A S 2<DgaPS 

^^{ttE-it^mzmm^DR z «^^m3^gi3.x>y 

h 6 Oigr5^^^JcJ*-rsi?BttS:tf«^«m^^-*y 
hS0\Ct3lrf^Z'::><O!^Si^^ ceo a. 60b) 

[0 16 1] tXT. <lCD*J®I^M8^Di!)f^^C■pV^Ti¥a! 

mj ^M^^^o ccT. rsiOji«,^wj t rmz 
[0 16 2] m?ii£. mmmmsti^ rmi(ommmmj 
yt^^ z (o-j^^m^T^m z ^s^a^ 20b <omm 
5 0 eimmt^^'yi^. mimw]^DR 1 ^mm 
ai^®8«s ies^icjtsUT. mzmW)j^DRz^fn^x 

[0 16 3] i;i±u:^-<rcmmj^(om^vzm(o^ tx\ 
m rui «05i«K^j (D^feft GSmoM) to«>i: 
lists ('i^x^^N) yjcS^^sc^A^T^So Sfc. ©J 



^mz yt^m^^ zob <omam\cmf&'tE 2 ^^jg 

<^{4®tcgapiK^ 5 0 bTb^ffi^f ^<]: 

0lK^-li:§o cn^l^^JC. SJ®lS®8ti:. i£SgtcfSb 
T. S2iEl&5SDR2^:n^bTtS:»3S6cFiO||2C)§aP 

h 6 O*^KS0^^K4^t£:iS^^nTV>:sii'&tcCi:. MM 
mm 8 ^3 ffiiSlS D R 3 ^:frbr ^^t^ftOL- 
^y h 6 O^STK^^^KTb^ejija^-l^^o 

[0 16 4] i;i±Kj^^rcmm^(o^&Vim(o^ tx\ 

^g:SIKIS6:&:fM.T^^ttS« ('i^x/N) 7tcS3fe*rs 

<ii:)b^T^So 01 e<omxji^^rc^^ui. 01 
7co«?iitcfei/>Tt>. s 1 (omumK^ A S 1 ^D^P^^rI. 

mi (omanr) a s 1 o^pgP(0:*c^^t^^s:b 

T. ^^>^-^^r^^^l^2tcA#*t-^EUV^cO>fe 

[0 16 5] ^fc. j^mm-^:^^ 5\cMT:^mm^mm 

f)^^<DXtimm\cm^^''x. rmi^^mmmA. 
2 o^^ff^^j . I (7)it^^^.^^j Sit; rm 2 

io-5'^<o{5fn*Hci-z>%3i^'rso 
■e. r^ico^^M^j rs2<7)^«R^wj t<om\^^ 
«i^t^tcj5^^n^2^^i^.<o$i^it;?)^^^§;^-e 

mmmj tom^^it. z^Aytm(oj^^ti^mt^^j^x^ 
^ot^t^^. mi(omm»mmj ^c:i3(^^:s>z:^ 
A'D(omik(ommc^^i.x:$3^. rmz<o^ 
mmmmj ic:ts(,f:s>z^xymi:^. 4r:>(onmi)z(ommc 
^^vxi-^^o 

[0 1 6 6] 1 (o^mmmj t)mn^nrc 

ii-^tcti. mmmmsit. mMmy^'<T^yt^^z<o 
-7?^«^*r^^ 2^s?8f 2 0b (ommmK^^ii 
z^xftm i^mcoytmM) (omM\cmuiSLK> 5 0 a 
ti^^m:t^^^\^. ^fti^DR 1 ^iga^-^tr^-u^y 
hS5 1 ^iHiife^'it^o ^/c. r^2 0ft|«fi^j 

mmz(o-:^^mm-^mzyt^m^mz 0 bcommm 

D 5 0 f *^ffi®-r§ J: -9 tc. mmmD R 1 ^IKl&^-li'T 
i$f-l^^y h«5 1 ^lElfc^^i^o $/c. 1 (Om^ 

y^^T-r y^j^. 2 o-tj ^eiiaK-r ^mz yt^m^m 2 

0 bcD|*tBfflSfcjg^;jnS2^J^>fetlS (^»<0)fcig») (O 
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[0 1 6 7] J^±©4O(0^P|RD (5 0 a. 5 0c> 

5 0 d. 5 0 f ) •^^7)u^-rn}b> 1 

s^^nsi:. iintmm\c^ mm^msit^ i^s^tciis; 

l^r. ^2|gi6^DR2^^M.TS»^6*cr)^2CDP»1 
3 mrn^ D R 3 ^/M.T. ^^^^^^rL - h 6 0 O 

[0 16 8] ^-r\ fe«7fe^^S|:i:=:^y h 6 OA^^B^^ 
3 S»mD R 3 ^/M.T^^^m^^:x- h 6 0 

cD-':^^«fig-r^^2^^^^af2 0 boiJMJtcis^ 

-^ntcA-DCOmUl&r) (5 0 a. 5 0c. 5 0d. 5 0 

f ) (o^<o 1 oco^p«^ ^ o)mumcn^ftmim^& 
^mt^n^^^K-. mmmMMcui^t, m^mmikTiR 

(6 0 a. 6 0b) (oi^nmrsifm^mt'^'^^o 

[0 16 9] J^±Olt^5^^g|:3.- h 6 OcOWi^ 
S2^««. 40iDMPtj^D (5 0a. 5 0c. 5 0 

[0 17 0] ^—U^y hfi5 1 (Om^iC^^XM 

\^^\cjm^±^-^ffim^^mm(omam (5 0a-5 

Of) A^B^^^KrtfCg^^nfcil^. '>X7>7^-rX 

[0171] ^fc. m 1 7tc^'rM-ei±. a^jSM i u 
^iTLxmrn^^mcomm^mmmm s A;^J br v^^s 
t)\ KSt^::^^ 5±(Dmm^m^m^m}^^m(ffx^ 



m (DR i-DR 3) ^mm^^o 

[0 17 2] ^fc. @ 1 7 tc:^'rM*C:fel/>T{±. iSft® 

mum^mfxi^^t\ A-ocom^iyma^^mam. 
D (5 0c. 5 0d) ic^^^mm^^tv. rn^m 

ucj^^^nrv>^^g((7Dr^p)gst)«s :^^m(ojmmf)-' 

[0 17 3] ^fc. ^^^^OL-^y b 6 0^i::^oV^T. :il 

1 iKi*a5«6 0 a (Oj^m^m^icn^^fi^^Mi^icmm 
^mmy^^r-r^mmzic^^xm^^n^ 2^x 

^M^'t(0^*L^i)^ e)Mii:^bfc 4 ffiCD 2 ^^MtT^ c t 
*^T-^§o t^oT. 4O^0M>L^m^^^P)ISt) (5 
Oc. 5 Od) tDPiPgptCM'&'9J;^tCEUV^:&^i< 

[0 17 4] tc^x. mi 7 ic^Lrcm^(ommc:$s 

[0 17 5] $-r. ssx-T^— s^wsto— sjc^tten 
So ^ot^. ^j®i^8{i. mmw^mmm't--^v— I s 

x% mimm^ (mmm) ADi-m4HS3^ (mm 
[0 17 6] cc-e. nipsiSADiii. mmmsfy^ 

J: ^) . SIR 7 ±JCJgj5g^n5 R3tt«ff^^®« I F (m 

Db2t±3psk:3Q:S (^2 30 (b) :&#.^) o 
[0 17 7] ^2S^^AD2tt. $JS|IIS8*>8 

(omtucm-^^^^x. mv^mmi 5(Dmibmx(om5mA 
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2 3(0 (c) o 

[0 17 8] $fc. ^3iSSI^AD3tt. $U»IS8*^a 

2 {20a. 20b) &tf^-U^yhfi52 1 IglS 
lRi;i5llfeW5 2^$Cr) ^fi^^^Axc (Y>!r 

7-^C0ffif4fi&^ (^i^-rU-feV) iiffliE^n^ (0 2 4 
<0 (b) O 
[0 17 9] ^fc. S4liSI^AD4Ji. ^JS3im8*>^ 

2 (2 0 a. 2 0 b) Rt^iJ'-U^y hfiS 2 (S 1 ffiiS 
(0 2 4t7) (c) ^#.^) e 

[0 18 0] fS:^. m 1 7fC^f^5$E&A xsRt/^G 

lftAx6{±sv^^c:il3«-«li«^&SSfcbTv^n^f. S5 

ISA x5tix^t¥fT^:^;5ffiitoffie{c. ^tcmem 

A x6tiZ$ai:¥tTi::Q:5ffiiciOffi®tciS^{c^n-€'n 

[0181] i:i±(D^vic^ m 1 I^SI^ (IgiS?^) A D 
i-^4PSI^ (ffiiftlS) AD4C)^i>^<i:fe i-::?;grm 

[0 18 2] ^4o. };i±<omm^^(ommi}mi. ±m 

^ib\ mi Tic^s^mm^sff^A-nxommj^ (adi — 
AD4) ^mmr^ct:^<. ^n6 4oc>aism (a 
Di - A D4 ) ^fipmmti^mmr-^^im^^x^m^ 

•fevif-i s mm^immmm) icx^ummmicm 
'^\^^rfpmmif^4'D<ommm (ADt-AD4) 

[0 18 3] $fc. 0 1 7-eti. SlSX-r— i^WSO- 
<O2:^^6^^R^0^1$14^ff-?g!l*rSck-ptcUT^>^v\ c 



[0 18 4] ^&43> 0 1 7tC^-r^W3tm^g|a.- h 
6 0^EI*S<OlElSf3^«^t?«^U. C<OSl*SiO0 

[0 18 5] Kmrn^-yT-^v-^ ztoKmm 

^C:fet^T. 4^>femjB^rL- hhbTf7)4!^eS^ffl(0 

-*yhi&«J5JtU c:ntc^0AI*«J&4O(0^mtc^« 

-rnt^. @M{c?g^^n5 4-::>to^^g»:m^@45.LNtc. 

^maiSln.- *y h 6 0S:t;4«i^Jg^:in^y h t^m 

icm^^tiA:<. Aftf^^aa (2r 4<b. sa- . 
• 2N<®:<au NitiiyL^comwo (oytmc^^-r^ 
^m^B0s.=L:z^yh^m\^^x^m^mi.x^Bi\^\ c 

[0 1 8 6] ^ etc. ^®^mjg^3.-^y h^RmmO 
[0 18 7] ^T. ^(C. m 1 9%#Mb:Q:*^80 1 6 

0 1 6 \c7rs^mttw\ \:^m^^n-^w^mc{tm 

■^^#LT^§o $fc. 019. ^ai"r§0 2 OS:tf0 
2 1 ^C^f S®tC:fel/>T«. 0 1 6Stf0 1 7tC^bfc 
<J:'5tC. S'gPWiRt/Sv'XT^ix (MS. WS. AS IX 
«51. AS2. DRl. DR2. I U. 8. A D 1 — 
AD 4. IS) ^mTV^S*^ ZLtl^^mX 9-02 
1 tCT0^*rScli:«^BS*rSo ^to. 01 9—0 2 1 

tc^t-s®jc:fev>T. m^mLmiSLi xcomm^^ (mm 
m(ommmmmmt. 01 sjc^Lrcw^i^uT-^ 

Sfc46i^^Ci^BSt-§o -fib. 01 9tc^t-^®Tt±. 

M 3 i^sse A D 3 J: sis^x u-fe >&tjrs 4 mmm 

®AD4J<:J:S«^-rU-b>rafiE«. WciSfi*^:^-:/ 

(20a. 2 0 b) cO^SiTfft>n^o 

[0 18 8] Ha5E<O0 1 6tC^L/cS>^et0 1 9JC 



(22) 



#B82 00 1-24 4 1 6 8 



3fe¥«) tLTcomm^mmy^-fy-ryt^^i 20. 
y^'mm^ (2. 120) i:^ 1 -d(dsi*^ 

1 2 0{i. "S^XWtmAm^mx 2 0a. :fe^r5^2^« 

l*s:7^-rT^^^^i 2 0(OAl*iiifcKB^n^iii 

n^^Wm 12 0a ^W^-rS^SCc^SftflR^E 
i20a(i. 09 (a) ^0 1 4 (a) \z.7vclrm^. 

sr7-^^r-r3fe^^2 ^oAl^^ll^cgaM;?nTv^:s^ 1 ;K 
mm^mz 0 a cD±f*?g*c w^g) h^wmmti^^ 

2 0a ^mm-^^Wm^^mF^Y. 1203^0 9 ( a ) r 

r;si 4 (b) ic^-r<fc-p^jB4*T«^f 

ISi::^So ^(Otcisb. mzz (a) (c^*rj:-5t^. Hi 

ffisj^^^^ 12 0a ^m^t^^mco^mm^E 12 

^rc. 02 2 (a) (c^f<i:'5{z:. H 1 
1 2 0 atcAlt-r^^coi^JiJ^j^Rj^^^S:^ 
fc46. <l(Dm 1 SSl^l>f^?Sf 12 0a O^ttJ^t^e 

0 a it^\^^mm^m(o^tv^^<ojmm iz^^ytm) 
^mzmm^m^^ 1 2 o bcomm^rcit^cDjE^ic 

[0 19 0] ^fc. mWimMmy^^T^^^-^ 1 2 0 
©«tafflS{cEe^n5M2ag6si*«7Sf 1205©^ 

WBVi (^JB) fi. 09 (b) ^0 1 4 (b) Jc:^f« 
fc, ^*f§^>''^^r-r5fe^3^2c7)|>ftB{|iJ(i:ffig;?nT 

v^;5M2^l^^?af2 0 b^«^t-§:&^i^^?Ei20b 

v\ m2aKF^I#^^ff 1 2 0b;&;^^t-S^ 

si*^^ E i20bti. d nfc^jst-^H 1 fflai^i*^^ffif 

12 0a cpOSM^^^E i20aJCj:oTJBj«^n§^S» 

^-rr-r^^^2(±0i 4tc^^n§«^T^5^(Di: 



ics.m-^nxx.^^mzRmm^mz 0 b^m^r^^m 
(OKMm^E2it. 014 (b) tc^-ricptc. J$«^jE 

-r^¥^ 1 2 0 tt^iT)^ 1 »aKi>t^^g^ 1 2 0 a ^mwL 
1 2 0(^)i*ffl(iitcEe^n^H2fflgj^s^^^af 1 2 0 

b(0SKIf*?Ei20b(0?gm> 022 (b) tc^f<t 
^8^2 0 b^efiK^§S^^^E2CO?B:|*ti0 1 4 

y^-rr^yt^mi 2 oc7)i*ffiffl!)tcEfi^n^^2Mii 
si**?^ 1 2 0 hco^wmvz (nm) 022 

Mmi^E 120b7b^se^^J^nTv^:So 

[0 19 2] ^(D^^iC^ 0 1 9 tc^t-MT-ti:. miR 

xfmzmm^m^m (I zo a. i2ob)^i^us 

01 9(c^'r^^lhf^:7^^7'-<^^|^i 2 0C[)-TX^ 
«l<^S2^S«^g^2 0b:Rtf3>'r>-9— (3 
^-rV-y— ^3^) 3f±. MxBUfc^^ (2) (D§i« 

[0 19 3] ^tc. 2-p<Dsi*^:7^>rr^)t¥i^ 

(2. 1 2 0) ^E®bfc:cl^^c«^:§#ffl^e:ov^rK^ 
t-^o CO2':?t0;SI>fS^>^'^^r^^^3g (2. 1 2 

0) oES(c<i:oT. mm^mmy'^'^y'^y^^jki 2 

o;g:«fig-rsr-:5osi**?Scosi*«^©»N 

^Mm^<omMt<Dm (nxm) (c^ijrrs»c>^i^.gi 
±sWS7'^^r><^iS2;&SfiJtr s-:«rc[)^2 

^It^^gf 2 0 bCD^M^lTcJJr^cOjfi^tCJBjsJ^^n^o 
t^^-^T. ^l*^^gf2 0btO^M^fctt^cDjft«(C 

«ffiiMi*^^^-rr>r^^i^i 2 otc<fct)?Bj«^n 

^^i^.^ (2^^>^»o ^K>^^^-m^<(DytmM (a 

^mZf3^^(0 3^MytMt^iE>(Omi. ^m-rxi^ 5RU^ 
[0 19 4] 20C)MI^S:7'^^r -Yt^I^ 

(2. 1 2 0) (omizmm^riTcvu-^^'- oju- 
yt^m 1 1 o«. aaswsv'^'rr-rT^^i^i 20 

^l*S>^'7Yr-t'«¥^2-\WV>TV^;5o ^LT. u 
l^-^-^- OJly-yt^^) 1 1 0«. ffiaSSt§i:7'^ 
-^y^yt^m 1 2 0tc:fcttS^apfflflfDSI*S?P<35«J£ 



(23) 



2001-244168 



lis mwu^mMy^-^y^yt^j^i 2 otc^jtt^-^T.^ 
ytm^i zo^if^m (i2'::><oRmm'?m^-#mc^ 

r-r'^^2*t0 20CO^^^^ (1 2 0a. 120 

b) ^x:^i;^^rcitz:^jkicmiL^^-^^t. ^mmy 

[0 19 6] m^l^s Stiffivx^ SiOaMXti'^X/N 
ffl«jSI^§^7v-rT^>t^3^1 2 0;&X;^f&]-\g;i&^'<i: 

^-^-rr-r^^i 2o^z:^m^m^'^^cticj;: 
[0 19 7] mrc^ mi QK^.-rn^mmK^^z-Dco 

Kmmy^^T^^% (2. 1 20) tcJ:Si^-fb» 

(XT^fpi. DI2) r'iOF§g«'^cD«^^^5J'^MiE'rs 
^3S3i:<^>fflJi:E®^nfcKI*a4k::|5i>T. «R^I*M 



[0 19 8] ^T. m 1 9 tC^t-S>tS®*^iEm^cSI^ 

siy^-cr>fyt^^2^^^mA'^n^3^Aym(om 
X. mm^o^'rxy^-y^tom&^n^x. mmscox 

SltS:7^^r-r^lS^ (2O<DSI>f^?P2 0a. 2 

0 b) zisLxsm 1 <o^p«!*? A s 1 ^—wmci^m'^'^ 
^•^s«ii:;^)^t?#So iiu ^mmmy^-^T^^t^^ 

2lC«t?)JgfiR^nS3^>:)til<Offi©iCgiP3Rl5 AS 1 

2 cptO 20CD^|*^^gf (12 0a. 120b) 

[0 19 9] :&4b\ i^±tCT§i^bfciai 6J^)CfSl 7 
tC^bfcMtC^Jl/^T. S^^6<^AI^®ft3*tC.^^I^C> 

^ (2'D©Sl*«^S^2 0a. 20b) 2S:a=Sll<Og| 

pi^tJAs i^-ftwtc^a^'ii-^cfctcj:*?. mm^ 

«C^*^-e#So Sfc. 01 6Z5:tf01 7JCg^bfcR|*, 

s:7 ^ r ^^i^ 2 j: jg^^ n s 2 :^^^i^cD{firB 
tc^p)K»:) A s 1 ^WL\if^^Jdmi^^y^^m^K\t^ m.mwk 
y^'<r^^^^<o2'o(o^mfR^m <.2 0a^ 20 

[0 2 0 0] tn^Xs \;i±\tcxwmi.rcmi mi 
7RXfmi 9^c^u/^:Wl^c:fev^T. j^Mmy^^r-cyt 

^m2lCEVV^^mf^T^^m^ (1 0-1 5) 

s®*i*gp (Kmmy^^y^^^2f)^2>^:r./^7^ 
T<^)^i^:R)cfSfjep->X'rA) i:l^^36sv^^±^nfe(± 

tO{*«^;5:SpItg<4A^^^o CtDTcib. ytU^ (1 0- 

1 5) tS5mm^t^^t^^n^timnc^mi.x. 

(10-15) tnyemm*i»s&t^mLcom^ 

ic^^^comm^ytmM (i o-i s) t®^®*^* 
^t(o^mifCj;:'oxmkcm^t/^^i:^^m^Kiti. ytWM 
(1 O'-i 5) (Ojmtnytmm*i»si^^(o9€»m(D^ 

[0 2 0 1 ] -^-CT. S3tK®*<*a50>feK C5I*S:7 
5^7'^^^IR2:^)>8'>x/N7$T05aS) ^^:fel^T. 

^i®gp (10-15) o^-rn^^mwjcftm-rs^ 
m^ujgi^BBeu :=iv?^'-h^^-tLX(o^m»i 



(24) 



#^200 1-24 4 1 68 



gP (1 0-1 5) 07t$fthS^^g*flcgPrt0^5SO 

(D^mtvr. mo (b) Rxfmi a (b) xcm-mm 
(b) Rtfiai 4 (b) K^^mzKmrni'm oh 

c:(D||2SI«R^afl ObJC3>^-r>-9— ^"^-acDftl 

8. mi 6Rumi Tic^LTc^my^^y^^^j^ 

2 ^«fi!ct- 2 2 0 b >-r V9- 

-^■^-3<0«tg:&Mffl^-&fc||2SI>f^^S2 0 c% 

^LTv>^o 01 9i,c^vrc^^mMy'^-fy^ 
ye^m 2 (o^Ts ^ dion 2 ^1^^^^ 2 0b t^)«^:&0 

mz^^im^T-u 2 0b tcn^'-r ^-9— 3 (omm^ 

(6 a-6 f ) Xmi&l.X\^^^o 

[0 2 0 3] ^c^-e. 01 6. 01 7. 01 9msm 

2 Otc|i^bfcWJC:feV^TJ±. U— 1f— • y^yX^^W^ 

m\^^tcm^mm^m\^x\^^:^t\ c^di^— • :/^x 
^^^.(o^j^hvxit. y'yv iim^n:&m^r^mm.<o 
fm^^r^^hx^^o ^(ow^r^mm^^K^^^m 

(r>y^j\yi$^-ti.xi,i. :^:y':fV'>tm^ri^m7cm<o 

[0204] ^CT. 01 6. 01 7. 01 SRXSmZ 

— 1 e^^tf^rcm^mz 1 tc^uTw^^o 02 1 \z^t 

cfc-ptc. itP3«ll 4^nUp«-hMl 5i:(7)p^te:7^:/U 
^K±m(oy^;]/^—\ e^mirftm. T^y^UtCcfcSf^ 

S^*^^^bfc:^LT^>. «Riei 4ty^;V^-l 6t 

[0 2 0 5] tc:5x\ ^tc. mj^htc^^ic. mxm 

li^ :^^lc?tr^3ijS^*m^/c46> 01 6. 01 7. 

019. 0 2 o:Rtf0 2 1 ifC^LtcnymmiiM^'^^ 



^mmff^mmLK^im^nx:^^. ^v-rtosfi^flj 
^^^iiH^^iitff^x^^o 

[0 2 0 6] ^fc. 016. 017.019. 020:/^ 

^^-(o^Simicitt§^mmi)m(rf^tix\^^^i)\ 
mmim(Dv-^(0im(0!i^n^wm^'^xB^^n^ c 

[0 2 0 7] ^fc. 0 1 6Rt;0i 7izm't^'^ic. m 
m^f^^M^m ammmui^^ a s i . &m(omn^ 
(5 0a. 50 f) :^w^^-\yyh«i5 im) ^m\^^ 

^2:k^y6mco±^^^^W (oMcOpI^) ^2^kf^^ 

m(om^^mi (P3^g*c^^&»t^^:4ffiK^^Dv^•rn;6^ 
tc^M) f Si:. ^(omEuijt^i^xmm^iSitmitT^ 

73iP] (^jit>3^pI^i:M^t3S:75^l^a) "e^oM^95J^^o«^^» 
0.§^i^^.^7fci4g^fcjg^^nsp35ii*t^^^« (Ran 

:^[^x(Dmm^^<Dmm^^<omiE trnm^r u-t >^r/ 

[0 2 0 8] i;i±(D^mm(OjBm (01-02 

^rcityc^mzm^T^ctx. *%^jc*^35)>ss^ 
[0 2 0 9] s/c. ^xxc. i;i±(o&m&(OBm (0 1 - 

0 2 5) tc^*rS^B^ffli/^TS3tteStRi:Lr<0'> 

?5&CD— CTtc:'D#0 2 6t07a-^^-h:&#BibTii^ 
[0 2 10] ^-r. 02 eOX-r^y^S 0 1 ^^:^oV^r. 
:/3 0 2 tC:feV^T. ^(O I n^y h<C>'^^X/\±(D#i|]PJ: 

3 tc*5v^T. 0 1—025 K^^^m^mm^mi^ 



(25) 



2001-244 168 



[0 2 1 1 ] ±M0^5?(*-r/^^Xl!ji77i*tcJ:nif. 

[0 2 12] ^fc. ±td.(Dm 1 -mz siz^sfm^mm 

[0 2 13] 0 2 7k::feV^T. /^^->JBfiKX^4 0 1 

U^^;l/|yj^X5g^O^X^^il^§ d i:tc:^oT. ^ 
±^cm^cD/^^— v;b^?^^^n. 7^;l/:$f— 
[0 2 14] ^tC. ;!7^-7>r;V^-JB*XS4 0 zu 
R (Red) . G (Green) . B (Blue) JC^^fS;urc 

t). ^fc«R. G. B<0 3*t0Xh^-l':/O7-r;l/i$f— 

^JB^f-So ^UTx ;^^-:7^;l/i5r-?gfigXg4 0 2 
<Dl^Jc. 'fe;l/jB^fi:TXS4 0 3*^llfT^nSo 
[0 2 15] "lr;Vffi*JiTX5g 4 0 3 Tii. — 

^xiS4 0 1 fcT^6nfcm^>'^^->^#*rss®> 

:fc<t)C5:^7*^-7-Y;V:5'-?g^XS4 0 2 fCTtf 8n/c:^ 
^^LX^o •fe;l/ffi^l5:TXS4 0 3TJ*. mt^^ 

->jg^xs4 0 1 >cr^6nfcm^>'^^5r->;g:W'r§ 

S«fc:^'7-7^;V^-JgdtXS4 0 2J£:T^€>nfc;^7 
<?S^'t;l/> ^Slitf So 

[0 2 16] ^(Dm.. ^>^^-;i/Sa^5:Txe4 0 4tc 

[0 2 17] ±^offisa^x«?<^>ajfi^ffiK:<fcn«f. 



[0 2 18] . 
[S®<Oia#:&ltt^] 

[0 1 ] ^^\c^^m 1 tonfisojgfiitc^ssyes® 

cO«BS«|^0T'$»So 
[0 2] 01 tC^fSlt^^i^ 2 iDS^:&^-r jE®0T 

[03] (a) «03«02tCg^bfcSltlR?P2cFiO 

SjSlf^?tO:^^;&^*riE®0T^ D . (b) a (a) 
tc^ LfcMI*^?<^)»T®?g4*^O^:g:^*r»fffi0r'$> 

So 

[0 4] SM§i"7X^5±tC?g^^nSR3lll«OfiSW® . 

[0 5 ] 0 nc^ bfcstt^^gf 2 (Of^ffl^^t-0-e^ 

So 

[0 6] (a) ltK^^^m2^<D^Kmm=¥-^4mm 
(b) (a) tc^bfcSS**^<^iE®0T 

^So 

[0 7] nvx^'-y— ^-^-^If^MJg^^^Lfc^^O 

So 

[0 8] 2|s:%^tC<J;SS2cO|^jeSi(OJ^SItC^SS^® 

[09] \m\(omim'^m2o^<omm:^^ 
lEmmx^ 0 . ( b ) till 2 (D^*^gf 2 0b (om^ 

[01 0] (a) «09O (a) tC^bfcM l^OiKl*^ 

2 0a ^^<o^K%im=i'(om^^7r^^iEmmx^ k> . 

(b) (a) tc^bZ-c^^^tOWrMje^^OS^^^ 
•r»fM0T^So 
[011] (a) {i09O (b) tC^L/c^20JSI*S 

2 0 b ^(o^mi^^<om'i'^7ji^iEmmx^ ^ . 

(b) « (a) fC^U/c^l>f^?tO»f®?gt^O«?^^ 

'r»f®0i?^So 

[0 1 2] ms\c7ji\^fcm\VLXsmz<K>K^mi'm(o^ 
m^^-tmx^^o 

[0 1 3] 08Jc^bfcS2cD||fifiOJBfiitc«SS^ 

m,<o^m^7r<irmx^^o 

[0 1 4] (a) ti09O (a) tc^ bfc^ I tTD^It^ 
2 0 a <0^Jgfi?tJO«^^^f iE®0Tfe ^ . ( b ) 
«09*D (b) O^2Orai*«^Sf2 0bOS?BM<0« 
^^^t"iE®0T^So 

[0 1 5] 0 1 4 tc^u/crm 1 Rt;^ 2<^si^«^af 

(2 0 a. 2 0 b) *Of^ffi^^f0-e^So 



(26) 



1^^2 00 1-24 4 1 68 



[gi 1 7 ] ^ 1 6 ic^vtcsycMmcom i (ommm^^ 

m 1 8] ^ 1 7 IC^T^-U^y hS5 1 (Omf&^^^ 

mi 9^ mi sic^ i.rcmjmm<om z (ommm^^- 

Lm2 n mi eic^ i^rcmytmm<om 4 <o^mm^^ 
-tmr-^^o 

[02 23 (a) «iai 9<D (a) tC^UfcSl <Ol«g& 

s*f*^af 2 0a (omm^^TiEmmv^ v. (h) i± 
mi9<D (b) (Dmzcomm^mm^mz o bcom^^ 

mzsi mm»^(om&<omm^&mT^rcisb(omx 



[0 2 5] mmw^<omm<Dyu-:^^TmT^:i>o 
Tmx^^o 

[027] ^ i: vx(DmMm^m^^m 

0T'^^o 

[f^<^)KW3 

iM^mmm 

2 . 2 0 a . 2 0 b^^i^ii; ^stm^m 

3 p 3 ^T^^i^-— 



[013 [0 2] [0 7] 





[08] 

imei 




(28) 



#68 2001-244 168 



[010] 




(29) 



^mZOO 1-24 4 1 6 8 



1 9] 





12 4J 



_y_ 



1^ 





^ -J 







CO 




123] 



r 



DI4 



IN 



d 



r-9^t>h 



12 7] 



(30) 



2001-2 44 168 



12 5] 



12 6] 




(St) 




J^TsCf 3oa 



(51)lnt.a7 «SUiB^ 



F I 

H 0 1 L 21/30 



5 1 7 



• JP,2001 -2441 68,A [CLAIMS] 



1/2 ^— V 



* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In order to lead the flux of light for the projection system which includes the exposure 
visual field which carried out eccentricity to the optical axis in order to project the pattern 
formed in the mask on a photosensitive substrate, and; exposure to said exposure visual field 
The illumination-light study system which forms a lighting field in the location on said mask 
which carried out eccentricity to the optical axis of said projection system; As opposed to said 
projection system Said mask and said photosensitive substrate A 1st lighting adjustment means 
adjust the lighting property which met in said scan exposure direction in the exposure visual field 
of said projection system formed in the lighting field formed in the migration means to which it is 
made to move relatively along the predetermined scan exposure direction, and the; 
aforementioned mask, or said photosensitive substrate; The lighting field formed in said mask Or 
in order to adjust the lighting property in said scan exposure direction in the exposure visual field 
of said projection system formed in said photosensitive substrate, and the crossing direction The 
2nd lighting adjustment means; The lighting field formed in said mask To or said photosensitive 
substrate Within the exposure visual field of said projection system formed To the telecentricity 
which can be set, a dip component A 1st telecentricity adjustment means to give; the 2nd 
telecentricity adjustment means and; which adjust the telecentricity according to the location 
from said optical axis in the exposure visual field of said projection system formed in the lighting 
field formed in said mask, or said photosensitive substrate The aligner according to claim 1 to 4 
characterized by containing. 

[Claim 2] Said illumination-light study system is an aligner according to claim 1 characterized by 
forming the lighting field of the shape of radii of the direction which crosses said scan exposure 
direction on said mask. 

[Claim 3] It is the aligner according to claim 1 or 2 characterized by for said 1st lighting 
adjustment means giving the illuminance distribution component which inclined along said scan 
exposure direction, and said 2nd lighting adjustment means giving the illuminance distribution 
component which inclined along said scan exposure direction and the crossing direction. 
[Claim 4] Said illumination-light study system contains many optical members for lighting. Said 
1st and 2nd lighting adjustment means Incline or move at least one same optical member for 
lighting in the optical member for lighting of said large number in the mutually different direction, 
or mutual [ of the optical members for lighting of said large number ] — ** — the aligner 
according to claim 1 to 3 characterized by inclining or moving the optical member for lighting, 
respectively. 

[Claim 5] Said 1st telecentricity adjustment means adjusts the optical member for lighting other 
than the optical member for lighting adjusted by said 1st and 2nd lighting adjustment means. The 
2nd telecentricity adjustment means The optical member for lighting adjusted by the same 
optical member for lighting as the optical member for lighting adjusted by said 1st telecentricity 
adjustment means or said 1st telecentricity adjustment means is an aligner according to claim 4 
characterized by adjusting another optical member for lighting. 

[Claim 6] For said 1st lighting adjustment means, the 2nd lighting adjustment means, the 1st 
telecentricity adjustment means, and the 2nd telecentricity adjustment means, said illumination- 
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light study system is an aligner according to claim 1 to 3 characterized by adjusting the location 
of some reflective members for lighting of said illumination-light study system, respectively 
including many reflective members for lighting. 

[Claim 7] Said 1st and 2nd lighting adjustment means is an aligner according to claim 6 
characterized by moving dip or the same reflective member for lighting in the mutually different 
direction at the circumference of a shaft which is mutually different in the same reflective 
member for lighting. 

[Claim 8] Said 1st and 2nd telecentricity adjustment means is an aligner according to claim 6 or 
7 characterized by moving the same reflective member for lighting in the mutually different 
direction. 

[Claim 9] Said 1st and 2nd lighting adjustment means is an aligner according to claim 8 
characterized by adjusting the reflective member for lighting other than the reflective member 
for lighting adjusted by said 1st and 2nd telecentricity adjustment means. 
[Claim 10] Said illumination-light study system is an aligner according to claim 1 to 3 
characterized by including the light guide optical system which is arranged between a light 
source means to supply said flux of light, the reflective mold optical integrator which makes 
homogeneity lighting distribution with said mask or said photosensitive substrate, and said light 
source means and said reflective mold optical integrator, and leads the flux of light from said 
light source means to said reflective mold optical integrator. 

[Claim 1 1] A lighting condition modification means to change the lighting conditions in the 
exposure visual field of said projection system formed in the lighting conditions or said 
photosensitive substrate in the lighting field formed in said mask is arranged further. Said 1st 
lighting adjustment means and the 2nd lighting adjustment means Said 1st telecentricity and said 
2nd telecentricity adjustment means are an aligner according to claim 1 to 10 characterized by 
performing each adjustment according to modification of the lighting conditions by said lighting 
condition modification means, respectively. 

[Claim 12] The process which illuminates said mask using said illumination-light study system in 
the approach of manufacturing a micro device using an aligner according to claim 1 to 11; the 
manufacture approach of the micro device characterized by including the process which exposes 
the pattern image of said mask to said photosensitive substrate using said projection system, 
and;. 

[Claim 13] The illumination-light study system which leads the flux of light for exposure to a 
mask including two or more reflective members for lighting, and the projection system which 
projects the pattern of the; aforementioned mask on a photosensitive substrate; As opposed to 
said projection system Said mask and said photosensitive substrate The migration means and; to 
which it is made to move relatively along the predetermined scan exposure direction The lighting 
field formed in said mask To or said photosensitive substrate Within the exposure visual field of 
said projection system formed 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In case this invention manufactures micro devices (semiconductor 
devices, such as a semiconductor device, a liquid crystal display component, an image sensor 
(for example, CCD), thin film magnetic head, etc.) according to an optical lithography process, it 
relates to a suitable aligner and the method of manufacturing a good micro device using the 
aligner. 
[0002] 

[Description of the Prior Art] Conventionally, the aligner for manufacture of the semiconductor 
device equipped with this kind of lighting system carries out a projection imprint on 
photosensitive substrates, such as a wafer with which the circuit pattern formed on a mask was 
applied to reticle through the projection optical system. 

[0003] Especially, as an aligner using the light (EUV light: Extreme Ultra-Violet light) of a 5nm - 

about 20nm soft-X-ray field, it is proposed in U.S. Pat No. 5,737,137, for example. 

[0004] 

[Problem(s) to be Solved by the Invention] In order to imprint a much more detailed pattern to a 
photosensitive substrate by the photosensitive substrate top, it is necessary to fully fulfill 
lighting conditions severe [ one layer of nearby ] in a lighting system. 

[0005] However, the adjustment technique for fully fulfilling severe lighting conditions does not 
have ************** in an adjustment device. 

[0006] Then, it aims at offering the manufacture approach of the highly efficient aligner which 
may fully fill severe lighting conditions with this invention, and the micro device which was 
further excellent with exposure of a much more detailed pattern. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned object, in invention 
concerning claim 1 In order to lead the flux of light for the projection system which includes the 
exposure visual field which carried out eccentricity to the optical axis in order to project the 
pattern formed in the mask on a photosensitive substrate, and; exposure to said exposure visual 
field The illumination-light study system which forms a lighting field in the location on said mask 
which carried out eccentricity to the optical axis of said projection system; As opposed to said 
projection system Said mask and said photosensitive substrate A 1st lighting adjustment means 
adjust the lighting property which met in said scan exposure direction in the exposure visual field 
of said projection system formed in the lighting field formed in the migration means to which it is 
made to move relatively along the predetermined scan exposure direction, and the; 
aforementioned mask, or said photosensitive substrate; The lighting field formed in said mask Or 
in order to adjust the lighting property in said scan exposure direction in the exposure visual field 
of said projection system formed in said photosensitive substrate, and the crossing direction The 
2nd lighting adjustment means; The lighting field formed in said mask To or said photosensitive 
substrate Within the exposure visual field of said projection system formed To the telecentricity 
which can be set, a dip component A 1st telecentricity adjustment means to give; It is what was 
considered as the configuration containing a 2nd telecentricity adjustment means to adjust the 
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telecentricity according to the location from said optical axis in the exposure visual field of said 
projection system formed in the lighting field formed in said mask, or said photosensitive 
substrate, and;. It is. 

[0008] Moreover, in invention concerning claim 2, said illumination-light study system forms the 
lighting field of the shape of radii of the direction which crosses said scan exposure direction on 
said mask. 

[0009] Moreover, in invention concerning claim 3, said 1st lighting adjustment means gives the 
illuminance distribution component which inclined along said scan exposure direction, and said 
2nd lighting adjustment means is considered as the configuration which gives the illuminance 
distribution component which inclined along said scan exposure direction and the crossing 
direction. 

[0010] In invention concerning claim 4, moreover, said illumination-light study system Many 
optical members for lighting are included. Said 1st and 2nd lighting adjustment means mutual 
[ incline, move at least one same optical member for lighting in the optical member for lighting of 
said large number in the mutually different direction or / of the optical members for lighting of 
said large number ] — ** — it considers as the configuration to which the optical member for 
lighting is inclined or moved, respectively. 

[0011] In invention concerning claim 5, moreover, said 1st telecentricity adjustment means The 
optical member for lighting other than the optical member for lighting adjusted by said 1st and 
2nd lighting adjustment means is adjusted. The 2nd telecentricity adjustment means It considers 
as the configuration which adjusts optical member for lighting with the another optical member 
for lighting adjusted by the same optical member for lighting as the optical member for lighting 
adjusted by said 1st telecentricity adjustment means, or said 1st telecentricity adjustment 
means. 

[0012] Moreover, in invention concerning claim 6, said illuminationHight study system considers 
said 1st lighting adjustment means, the 2nd lighting adjustment means, the 1st telecentricity 
adjustment means, and the 2nd telecentricity adjustment means as the configuration which 
adjusts the location of some reflective members for lighting of said illuminationHight study 
system, respectively including many reflective members for lighting. 

[0013] Moreover, in invention concerning claim 7. said 1st and 2nd lighting adjustment means is 
considered as dip or the configuration which moves the same reflective member for lighting in 
the mutually different direction at the circumference of a shaft which is mutually different in the 
same reflective member for lighting. 

[0014] Moreover, in invention concerning claim 8. said 1st and 2nd telecentricity adjustment 
means is considered as the configuration for which the same reflective member for lighting is 
moved in the mutually different direction. 

[0015] Moreover, in invention concerning claim 9, said 1st and 2nd lighting adjustment means is 
considered as the configuration which adjusts the reflective member for lighting other than the 
reflective member for lighting adjusted by said 1st and 2nd telecentricity adjustment means. 
[0016] Moreover, in invention concerning claim 10, said illumination-light study system is taken 
as a configuration including the light guide optical system which is arranged between a light 
source means to supply said flux of light, the reflective mold optical integrator which makes 
homogeneity lighting distribution with said mask or said photosensitive substrate, and said light 
source means and said reflective mold optical integrator, and leads the flux of light from said 
light source means to said reflective mold optical integrator. 

[0017] Moreover, a lighting condition modification means to change the lighting conditions in the 
exposure visual field of said projection system formed in the lighting conditions or said 
photosensitive substrate in the lighting field formed in said mask in invention concerning claim 1 1 
is arranged further. Said 1st lighting adjustment means and the 2nd lighting adjustment means 
consider said 1st telecentricity and said 2nd telecentricity adjustment means as the 
configuration which performs each adjustment according to modification of the lighting conditions 
by said lighting condition modification means, respectively. 

[0018] Moreover, the process which illuminates said mask in invention concerning claim 12 using 
said illuminationHight study system in the approach of manufacturing a micro device using an 
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aligner according to claim 1 to 1 1; it considers as the process which exposes the pattern image 
of said mask to said photosensitive substrate using said projection system, and the configuration 

containing;. 

[0019] moreover, in invention concerning claim 13 The illuminationHight study system which 
leads the flux of light for exposure to a mask including two or more reflective members for 
lighting, and the projection system which projects the pattern of the; aforementioned mask on a 
photosensitive substrate; As opposed to said projection system Said mask and said 
photosensitive substrate The migration means and; to which it is made to move relatively along 
the predetermined scan exposure direction The lighting field formed in said mask To or said 
photosensitive substrate Within the exposure visual field of said projection system formed To 
the telecentricity which can be set, a dip component A 1st telecentricity adjustment means to 
give; The 2nd telecentricity adjustment means and; which adjust the telecentricity according to 
the location from said optical axis in the exposure visual field of said projection system formed in 
the lighting field formed in said mask or said photosensitive substrate are included. Said 1st and 
2nd telecentricity adjustment means is considered as the configuration which adjusts some 
reflective members for lighting of said illumination-light study system, respectively. 
[0020] Moreover, by invention concerning claim 14. the 2nd telecentricity adjustment means 
moves the reflective member for lighting adjusted by said 1st telecentricity adjustment means in 
the different direction from the 1st telecentricity adjustment means, or carries out as the 
configuration to which the reflective mold member for lighting other than the reflective member 
for lighting adjusted by said 1st telecentricity adjustment means is moved. 

[0021] Moreover, in invention concerning claim 15. said illumination-light study system is taken 
as a configuration including the light guide optical system which is arranged between a light 
source means to supply said flux of light, the reflective mold integrator which makes 
homogeneity lighting distribution with said mask or said photosensitive substrate, and said light 
source means and said reflective mold integrator, and leads the flux of light from said light 
source means to said reflective mold integrator. 

[0022] Moreover, in invention concerning claim 16, in order that said illumination-light study 
system may lead the flux of light for exposure to said exposure visual field using two or more 
reflective members for lighting including the exposure visual field which carried out eccentricity 
of said projection system to the optical axis, it considers as the configuration which forms a 
lighting field in the location on said mask which carried out eccentricity to the optical axis of said 
projection system. 

[0023] Moreover, a lighting condition modification means change the lighting conditions in the 
exposure visual field of said projection system formed in the lighting conditions or said 
photosensitive substrate in the lighting field formed in said mask in invention concerning claim 17 
arranges further, and said 1st telecentricity and said 2nd telecentricity adjustment means carry 
out as the configuration which performs in each adjustment, respectively according to 
modification of the lighting conditions by said lighting condition modification means. 
[0024] Moreover, the process which illuminates said mask in invention concerning claim 18 using 
said illuminationHight study system in the approach of manufacturing a micro device using an 
aligner according to claim 11 to 17; it considers as the process which exposes the pattern image 
of said mask to said photosensitive substrate using said projection system, and the configuration 
containing;. 
[0025] 

[Embodiment of the Invention] Hereafter, the gestalt of operation by this invention is explained, 
referring to drawing 1 thru/or drawing 4 . Drawing 1 is drawing by this invention showing the 1st 
rough configuration of the gestalt of operation, and drawing 2 is the front view showing the 
configuration of the reflective elements 2 as multi-light source formation optical system (optical 
integrator). Drawing 3 is each reflective component El which constitutes the reflective mold 
optical element group 2. It is drawing showing a configuration and drawing 4 is drawing showing 
an operation of the reflective elements 2 as multi-light source image formation optical system 
(optical integrator) shown in drawing 1 . 

[0026] It is 200mn as shown in drawing 1 . Incidence of the laser beam (parallel flux of light) 
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supplied from light source means, such as a laser light source which supplies a laser beam with 
the following wavelength, is carried out almost at right angles to the reflective elements 2 as 
multi-light source formation optical system (optical integrator). In addition, as a light source 
means, it is 193nm, for example. ArF excimer laser and 157nm which supplies a laser beam with 
wavelength F2 which supplies a laser beam with wavelength The synchrotron generator which 
supplies synchrotron orbital radiation with the laser plasma X line source which emits laser and 
an X-ray with the wavelength of lOnm - 15nm, or the wavelength of lOnm - 15nm can be used. 
[0027] Here, the reflective elements 2 are the 1st predetermined base plane PI vertical to YZ 
flat surface. It meets, and many reflective components (optical element) E are arranged densely 
two-dimensional, and are constituted As shown in dra wing 2 , specifically, the reflective 
elements 2 have many reflective components E in which a profile (appearance) has the reflective 
curved surface formed in the shape of radii. And these reflective elements 2 are ****(ing) the 
train of the reflective component by which the a large number array was carried out along with 
the Z direction five times along the direction of Y. And the train of the reflective component of 
these five trains is constituted so that it may become a circle configuration mostly as a whole. 
[0028] In addition, the profile configuration (radii configuration) of the reflective component E is 
the configuration of the radii-like lighting field IF and parallelism which are formed on the 
reflective mask 5 as an irradiated plane mentioned later, each reflective component E is shown in 
(a) of drawing 3 , and (b) — as — optical axis AxE from — the predetermined field which carried 
out eccentricity — setting — predetermined radius of curvature RE the configuration which 
started the one section of a reflective curved surface so that a profile (appearance) might 
become circular — having — **** — core CE of this circular reflective component E Optical 
axis AxE from — height hE It is in a location. Therefore, reflector RSE as for which each 
reflective component E carried out eccentricity As shown in (b) of drawing 3 . it is the 
predetermined radius of curvature RE. It consists of eccentric spherical-surface mirrors which it 
has. In addition, RSE in (b) of drawing 3 The effective reflective field of the reflective component 
E in which the flux of light which carries out incidence from the light source means 1 is reflected 
effectively is shown. 

[0029] Therefore, as shown in (b) of drawing 3 . it is the optical axis AxE of the reflective 
component E. Laser beam (parallel flux of light) L which it meets and carries out incidence in the 
parallel direction is the optical axis AxE of the reflective component E. Upper focal location FE It 
is condensed and the light source image I is formed, in addition, focal distance fE of the 
reflective component E at this time Top-most vertices OE of the reflective curved surface of 
the reflective component E Focal location FE of the reflective curved surface of the reflective 
component E the distance of a between — becoming — radius of curvature RE of the reflective 
cun/ed surface of the reflective component E ** — if it carries out, the relation of a degree type 
(1) will be materialized. 

(1) When it returns and explains to fE =-RE / 2 drawing 1 , the laser beam (parallel flux of light) 
which carries out incidence almost at right angles to the reflective elements 2 is the location P2 
as for which wavefront splitting was carried out to the shape of radii by the reflex action of many 
reflective components E and which shifted from incoming beams by it The light source image 
corresponding to the number of many reflective components E is formed. Each optical axis AxE 
of the reflective component E of a large number which constitute the reflective elements 2 if it 
puts in another way If it shall receive and a laser beam shall carry out incidence from an parallel 
direction, it is each optical axis AxE by reflective condensing operation of each reflective 
component E. Focal location FE which exists upwards Field P2 along which it passes The light 
source image I is formed, respectively, field P2 in which many light source images I are formed 
**** — much secondary light sources are formed substantially. Therefore, the reflective 
elements 2 have the function as the light source image formation optical system which forms 
many light source images I, i.e., multi-light source formation optical system which forms much 
secondary light sources. 

[0030] The flux of light from the light source image I of these large number is the optical axis 
AxC as capacitor optical system. Incidence is carried out to the capacitor reflecting mirror 3 
which it has. this capacitor reflecting mirror 3 — optical axis AxC from — it constitutes from 
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one spherical-surface mirror which has an effective reflector in the distant location — having — 
this spherical-surface mirror — predetermined radius of curvature RC It has. Optical axis AxC of 
the capacitor reflecting mirror 3 It passes along the center position (location where an optical 
axis AxC and the field P2 in which the light source image I is formed cross) in which many light 
source images I are formed of the optical element group 2. However, the focal location of the 
capacitor reflecting mirror 3 is this optical axis AxC. It exists upwards. 

[0031] In addition, optical axis AxC of the capacitor reflecting mirror 3 Optical element El of a 
large number which constitute the optical element group 2 It is parallel to each optical axis AxEI. 
Now, each flux of light from many light source images I illuminates the reflective mold mask 5 as 
an irradiated plane in superposition in the shape of radii through the plane mirror 4 as a 
deflection mirror, after reflective condensing is carried out with the capacitor reflecting mirror 3, 
respectively. It is the optical axis AxP of the projection system which shows the situation of the 
lighting field IF of the shape of radii formed on the reflective mold mask 5, and shows the center 
of curvature OIF of the radii-like lighting field IF to drawing 1 when drawing 4 is seen from the 
rear face of the direction 5 shown by the arrow head A of drawing 1 . i.e., a reflective mold mask. 
It exists upwards. Moreover, when the flat-surface mirror 4 of drawing 1 is removed temporarily, 
the lighting field IF is formed in the location of the irradiated plane IP of drawing 1 , and the 
center of curvature OIF of the lighting field IF at this time is the optical axis AxC of the 
capacitor optical system 3. It exists upwards. 

[0032] Therefore, at the example shown in drawing 1 , it is the optical axis AxC of the capacitor 
optical system 3. It is the optical axis AxC of the capacitor optical system 3 at reflector 4a of 
imagination of the flat-surface mirror 4 shown in drawing 1 although 90 degrees is not deflected 
by the flat-surface mirror 4. If 90 degrees is deflected, it will be the optical axis AxC of the 
capacitor optical system 3. Optical axis AxP of the projection system 6 On the reflective mask 5, 
it becomes the same axle. For this reason, it can be said that these opticals axis (AxC and AxP) 
are the same axles optically. Therefore, the capacitor optical system 3 and the projection 
system 6 are arranged so that each optical axis (AxC and AxP) may pass along the center of 
curvature OIF of the radii-like lighting field IF optically. 

[0033] Now, the predetermined circuit pattern is formed in the front face of the reflective mold 
mask 5, and this reflective mold mask 5 is held two-dimensional along the inside of XY flat 
surface in the movable mask stage MS. Image formation of the light which reflected this 
reflective mold mask 5 is carried out on the wafer W with which the resist as a photosensitive 
substrate was applied through the projection system 6, and the projection imprint of the pattern 
image of the reflective radii-like mask 5 is carried out here. The wafer 7 is held two-dimensional 
along the inside of XY flat surface on the movable substrate stage WS. 

[0034] Here, a mask stage MS is the 1st drive system D1. It minds, and moves two-dimensional 
along the inside of XY flat surface, and the substrate stage WS is the 2nd drive system D2. It 
minds and moves two-dimensional along the inside of XY flat surface. As for these two drive 
systems (D1 and D2), each amount of actuation is controlled by the control system 8. Therefore, 
when a control system 8 moves mutually a mask stage MS and the substrate stage WS to an 
opposite direction (the direction of an arrow head) through two drive systems (D1 and D2), scan 
exposure of the whole pattern currently formed on the reflective mold mask 5 is carried out on 
Wafer W through the projection system 6. Since the good circuit pattern in the optical 
lithography process which manufactures a semiconductor device is imprinted on a wafer 7 by 
this, a good semiconductor device can be manufactured. 

[0035] optical axis AxP the projection system 6 which it has — the optical axis AxC from — it 
consists of cutback systems of an off axis mold which have four aspheric surface mirrors (6a~ 
6d) which have an effective reflector in the distant location, and the projection system 6 — the 
both sides of a body side (mask 5) and the image surface (wafer 7) — setting — optical axis 
AxC from — it has the radii-like visual field in the distant location. In addition, the projection 
system 6 has the magnitude corresponding to the radiiHike lighting field IF to which the visual 
field of the shape of radii in a body side (mask 5) is formed in a mask 5 of an illumination system. 

[0036] The 1st, 3rd, and 4th aspheric surface mirrors (6a, 6c, 6d) consist of aspherical mirrors of 
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a concave surface mold, and 2nd aspheric surface mirror 6b consists of aspherical mirrors of a 
convex mold, the pupil of the projection system 6 — the reflecting surface top of 3rd aspheric 
surface mirror 6c — existing — location PS of this pupil — the aperture diaphragm etc. is 
prepared. 

[0037] Now. an operation of the optical element group 2 of the example shown in drawing 1 is 
explained below, referring to drawing 5 . Drawing 5 is drawing having expanded and shown the 
part of the lighting system which illuminates the reflective mask 5 shown in dr awin g 1 , in order 
to give explanation intelligible, the flat-surface mirror 4 shall be omitted and the reflective 
elements 2 shall be constituted from drawing 5 by three reflective components (Ea -Ec). 
[0038] As drawini^J explained, the reflective elements 2 are the predetermined base plane PI. 
Three reflective components (Ea -Ec) arranged by meeting are included, and it is the 
predetermined base plane PI. Focal location P2 of each reflective component (Ea -Ec) (location 
of center of curvature) It is parallel to the flat surface (YZ flat surface) along which it passes. As 
shown in drawing 5 R> 5. it is the reflective component Ea in the reflective elements 2. The laser 
beam (parallel flux of light) which carried out incidence is the reflective component Ea. Wavefront 
splitting is carried out to the radii-like flux of light so that it may correspond to the profile 
configuration of a reflector, and the flux of light (flux of light shown as a continuous line) of the 
shape of the radii by which wavefront splitting was carried out is the reflective component Ea. It 
is the light source image la by condensing operation of a reflector. It forms, then, the light source 
image la from — the flux of light is condensed by the reflector of the capacitor optical system 3, 
and the reflective mold mask 5 is illuminated in the shape of radii from across. In addition, the 
direction of space of drawing 5 turns into the cross direction of the lighting field of the shape of 
radii formed on the reflective mold mask 5. 

[0039] Moreover, reflective component Ec in the reflective elements 2 The laser beam (parallel 
flux of light) which carried out incidence is an optical element Ec. Wavefront splitting is carried 
out to the radii-like flux of light so that it may correspond to the profile configuration of a 
reflector, and the flux of light (flux of light shown as a continuous line) of the shape of the radii 
by which wavefront splitting was carried out is the reflective component Ec. It is the light source 
image Ic by condensing operation of a reflector. It forms, then, the light source image Ic from — 
the flux of light is condensed by the reflector of the capacitor optical system 3, and the 
reflective mold mask 5 is illuminated in the shape of radii so that it may superimpose on the 
lighting field of the shape of radii formed of the flux of light shown as the continuous line 
[0040] Thus, since the light which passed each reflective component in the reflective elements 2 
illuminates the reflective mold mask 5 top in superposition in the shape of radii, uniform lighting 
can be attained. In addition, since re-image formation of the light source image formed of each 
reflective component in the reflective elements 2 is carried out to the location PS of the pupil of 
the projection system 6 (entrance pupil of the projection system 6) as shown in drawing 1 , the 
so-called Koehler illumination is attained. 

[0041] The lighting field of the shape of radii with a uniform illuminance can be efficiently formed 
on a mask, keeping the conditions of Koehler illumination substantial, even if it constitutes all the 
lighting systems and projection systems from a reflective mold member and a reflective mold 
component, in order to expose the pattern of a mask 5 to the photosensitive substrate 7, as the 
gestalt of the above operation [ 1st ] shows. In addition, by carrying out projection relation of the 
capacitor optical system 3 to orthogonal projection, it cannot call at a direction but the 
reflective mold mask 5 can be illuminated under the uniform numerical aperture NA. 
[0042] moreover, it is shown in drawing 2 — obtain — it is alike and many reflective components 
E are mostly arranged densely for the appearance (profile) of the reflective elements 2 by the 
circle configuration — location P2 The appearance (profile) of the secondary light source formed 
with the light source image of a large number formed serves as a circle configuration mostly. 
Therefore, by performing simultaneously making projection relation of the capacitor optical 
system 3 into the appearance (profile) of making it orthogonal projection and the secondary light 
source, the space coherency in the lighting field IF formed on a mask 5 cannot be caused in a 
location and the direction, but can make it homogeneity. 

[0043] Furthermore, the configuration of the reflector of each reflective component in the 
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reflective elements 2 can make homogeneity further the illuminance in the circular lighting field 
formed on the reflective mold mask 5, without generating distortion aberration in the reflective 
elements 2 and the capacitor optical system 3 by constituting projection relation so that it may 
become the same as that of the capacitor optical system 3. These can also be made into the 
aspheric surface although the example made into the reflector of the shape of the spherical 
surface which carried out eccentricity of both the capacitor mirrors that constitute each 
reflective component E which constitutes the reflective elements 2 above, and the capacitor 
optical system 3 was described. 

[0044] Then, the reflective elements 2 in the aligner shown in drawing 1 and the concrete 
numeric value of the capacitor optical system 3 are mentioned. The case where both the 
capacitor mirrors that constitute each reflective component E which constitutes the reflective 
elements 2, and the capacitor optical system 3 from a numerical example hung up over below 
consist of the aspheric surfaces is shown. As shown in drawing 4 , the curvature RIF of the radii 
of the lighting field IF of the shape of radii formed on the reflective mask 5 96mm, The distance 
UF between the ends of the lighting field IF of the shape of 60 degrees and radii for angle 
alphalF which the radii of the lighting field IF stretch 96mm, They are 30mrad(s) (if it puts in 
another way, it is as the same as the entrance pupil location of the projection system 6 is in 
3119mm from the reflective mask 5.) about the inclination of the chief ray of the illumination light 
[ as opposed to / in the width of face tIF of the radii of the lighting field IF / the normal of 0.01 5 
and the reflective mask 5 for the lighting numerical aperture NA on 6mm and the reflective mask 
5 ]. The diameter phi of the flux of light supplied from a laser light source is set to about 42mm. 
[0045] Moreover, as shown in (a) of drawing 6 , it is ASE about the reflective curved surface 
(aspheric surface) of the reflective component E in the reflective elements 2. It carries out. Top- 
most vertices OE of the reflective curved surface of the reflective component E The center of 
curvature of SE and the criteria spherical surface for the criteria spherical surface ORE, Top- 
most vertices OE of the reflective curved surface of the reflective component E Vertical to a 
tangential plane, and top-most vertices OE of the reflective curved surface of the reflective 
component E The X-axis (it is the X-axis about the optical axis AxE of the reflective component 
E) is set as the direction along which it passes. Top-most vertices OE of the reflective curved 
surface of the reflective component E Top— most vertices OE of a tangential plane, parallel, and 
the reflective curved surface of the reflective component E Top-most vertices OE of the 
reflective curved surface of the reflective component E where a Y-axis, the X-axis, and a Y-axis 
cross the direction along which it passes XY coordinate made into a zero is considered. 
[0046] Here, (a) of drawing 6 shows the sectional view of the reflective curved surface of the 
reflective component E in the reflective elements 2, and (b) of drawing 6 shows the front view of 
the reflective component E in the reflective elements 2. Top-most vertices OE of the reflective 
curved surface of the reflective component E The distance which met in the direction of the X- 
axis (optical axis AxE) from a tangential plane to the reflecting surface (aspheric surface) of the 
reflective component E x, The distance in alignment with Y shaft orientation from the X-axis 
(optical axis AxE) to the reflecting surface (aspheric surface) of the reflective component E y, 
Top"-most vertices OE of the reflective curved surface of the reflective component E The 
criteria spherical surface SE along which it passes They are C2, 04, 06, and 08 about RE and an 
aspheric surface multiplier in radius of curvature (criteria radius of curvature of the reflective 
component E). And when referred to as 010, The reflector of each reflective component E which 
constitutes the reflective elements 2 consists of the aspheric surfaces expressed by the 
following aspheric surface formulas. 

X (y) =(y2 / RE)/[1+ 0 [ 1-y2 ] /RE 2 0.5]+O2 y2+04 y4+06 y6+08 y8+O10y10RE = - 
183.321102 =-5.37852x10-404 =-4.67282x10-806 =-2.11339x10-1008 = Each reflective 
component E which constitutes the 5.71 431x1 0-1 201 0=-5.1 8051x1 0-1 4 reflective elements 2 
As shown in (a) of drawing 6 , in the direction of a cross section of a mirror optical axis AxE from 
— height y1 Optical axis AxE from — height y2 it has the inserted reflective cross-section 
configuration, and is shown in (b) of drawing 6 — as — the direction of a transverse plane — 
aperture angle alphaE of radii It consists of aspheric surface eccentricity mirrors of the shape of 
radii from which the die length between the ends of radii is set to 5.25mm at 60 degrees, in 
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addition, optical axis AxE from — height y1 5.085mm — It is — optical axis AxE from — height 
y2 It is 5.415mm. 

[0047] in this case, the light source image I formed of the reflective component E — the 
direction of the optical axis AxE of the reflective component E — top-most vertices OE of the 
reflective curved surface of the reflective component E from — the location distant only 
76.56mm (= xl) — it is — optical axis AxE of the reflective component E Optical axis AxE which 
Is separated from the diameter of a core of the radii of the reflective component E only 5.25mm 
towards Intersecting perpendicularly It is in a location. In addition, optical axis AxE of the 
reflective component E The location of the light source image I in the direction which intersects 
perpendicularly is the optical axis AxE which is separated from the outer diameter of the radii of 
the reflective component E only 5.085mm (= y1). It is in the location of an optical axis AxE which 
is located in a location and separated from the outer diameter of the radii of the reflective 
component E only 5.415mm C= y2). 

[0048] And as shown in drawing 2 , the good reflective elements 2 can be constituted by 
arranging the reflective component E of the eccentric aspheric surface mold of a large number 
which the above dimension has. Next, it mentions about the concrete numerical example of the 
capacitor mirror 3 as capacitor optical system at the time of using the reflective component E 
which has the eccentric aspheric surface mold of a large number which the above dimension has. 

[0049] As shown in drawing 7 , it is ASO about the reflective curved surface (aspheric surface) 
of the capacitor mirror 3. It carries out Top-most vertices OC of the reflective curved surface 
of the capacitor mirror 3 The criteria spherical surface SO, They are the top-most vertices OC 
of the reflective curved surface of ORC and the capacitor mirror 3 about the center of curvature 
of the criteria spherical surface. Top-most vertices OC of the reflective curved surface of 
vertical to a tangential plane, and the capacitor mirror 3 The X-axIs (it is the X-axIs about the 
optical axis AxC of the capacitor mirror 3) is set as the direction along which it passes. Top- 
most vertices OC of the reflective curved surface of the capacitor mirror 3 Top-most vertices 
OC of the reflective curved surface of a tangential plane, parallel, and the capacitor mirror 3 XY 
coordinate which makes a zero the top-most vertices Oc of the reflective curved surface of the 
capacitor mirror 3 where a Y-axis, the X-axis, and a Y-axis cross the direction along which it 
passes is considered. 

[0050] Here, drawing 7 shows the sectional view of the reflective curved surface of the 
capacitor mirror 3. Top-most vertices OC of the reflective curved surface of the capacitor 
mirror 3 The distance which met in the direction of the X-axis (optical axis AxC) from a 
tangential plane to the reflecting surface (aspheric surface) of the capacitor mirror 3 x. The 
distance in alignment with Y shaft orientation from the X-axis (optical axis AxC) to the reflecting 
surface (aspheric surface) of the capacitor mirror 3 y, Top-most vertices Oc of the reflective 
curved surface of the capacitor mirror 3 They are C2, C4, 06, and C8 about RC and an aspheric 
surface multiplier in the radius of curvature (criteria radius of curvature of the capacitor mirror 
3) of the criteria spherical surface along which It passes. And when referred to as CIO. The 
reflector of the capacitor mirror 3 consists of the aspheric surfaces expressed by the following 
aspheric surface formulas. 

X (y) =(y2 / RC)/[1+ () [ 1-y2 ] /RC 2 0.5]+C2 y2+C4 y4+C6y6+C8 y8+C10y10RC = - 
3518.74523C2 =-3.64753x10-504 =-1.71519x10-1106 = 1.03873x10-1508 =-3.84891x10- 
20C10- 5.12369x10-25 — however optical axis AxO of the capacitor mirror 3 Field P2 which 
intersects perpendiculariy **** — Field P2 in which the light source Image I formed of the 
reflective elements 2 is formed in, and this light source image I Is formed The top-most vertices 
OC of the reflective curved surface of the capacitor mirror 3 to optical axis AxC It is in the 
location from which it met and only 2009.8 mm (xIC) was separated. 

[0051] Of the capacitor mirror 3 of the reflective elements 2 and an eccentric aspheric surface 
mold which consists of many reflective components E with the reflector of the eccentric 
aspheric surface mold shown in the above numerical example, the irradiated field IF of 
illuminance distribution and the shape of radii with a uniform spatial coherency is formed, the 
core OIF in the cross direction of the irradiated field IF of the shape of radii formed of the 
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capacitor mirror 3 at this time as shown in drawing 7 — optical axis AxC of the capacitor mirror 
3 a direction — top-most vertices OC of the reflective curved surface of the capacitor mirror 3 
from — the location distant only 1 400mm (= xM) — it is — optical axis AxC of the capacitor 
mirror 3 the height direction — that optical axis AxC from — it is in the location of 96 (= yMC), 
[0052] By the above configuration, an illuminance and a space coherency can form the uniform 
lighting field IF on the reflective mold mask 5. in addition, the focal distance of each optical 
element E which constitutes the optical element group 2 — fF ** — carrying out — the focal 
distance of the capacitor optical system 3 — f C ** — when carrying out, it is desirable to fill 
the relation of the following formulas (2). 

(2) When the upper limit of this 0.01<|fF/fC |<0.5(2) type was exceeded and the suitable power 
for each optical element which constitutes the optical element group 2 is given, the focal 
distance of capacitor optical system becomes very short too much. For this reason, since 
aberration occurs greatly in capacitor optical system, it becomes difficult to form the lighting 
field of the shape of uniform radii on a mask 5. On the other hand, when the minimum of (2) 
types was exceeded and the suitable power for each optical element which constitutes an 
optical element group is given, the focal distance of capacitor optical system becomes long too 
much, the capacitor optical system itself becomes large too much, and it becomes difficult to 
constitute equipment in a compact. 

[0053] Incidentally, according to the numerical example of each optical element E which 
constitutes the above-mentioned optical element group 2, and the capacitor mirror 3, the 
response value of the above-mentioned (2) formula is mentioned. As mentioned above, radius of 
curvature RE of each optical element which constitutes the optical element group 2 Since it is - 
183.321 1mm, it is the focal distance fF of the criteria of the optical element E. It is set to 
91.66055mm (fF =-RE/2). Moreover, radius of curvature RC of the capacitor mirror 3 Since it is 
-3518.74523 mm, it is the focal distance fC of the criteria of the optical element E. It is set to 
1759.3726 mm (fC =-Rc / 2). Therefore, he can understand that equipment is constituted by the 
compact, being set to |fF/fC |=0.052, filling the relation shown by the top formula, and 
maintaining a good lighting field. 

[0054] By the way, it is necessary to make good the lighting properties (lighting distribution, 
telecentricity, etc.) in the reflective mask 5 or the photosensitive substrate 7 as an irradiated 
body with the gestalt of operation shown in drawing 1 . 

[0055] First, the principle and adjustment device of adjustment of lighting distribution of the 
reflective mold mask 5 as an irradiated body or the photosensitive substrate 7 are explained, 
referring to drawing 1 and drawing 23 . In addition, the flux of light which has normal-distribution- 
like (shape of Gaussian distribution) intensity distribution from the light source means 1 shown in 
drawing 1 shall be supplied. 

[0056] Here, drawing 23 shows the situation of the illuminance distribution (or optical intensity 
distribution) formed in the lighting field IF of the shape of radii formed on the reflective mold 
mask 5 or the photosensitive substrate 7 in the gestalt of operation shown in drawing 1 . 
[0057] However, in drawing 23 , IN shows an illuminance (or optical reinforcement), and it is DI1. 
A scanning direction (the scan exposure direction) is shown, and IDa2 shows the non-scanning 
direction DI 2 (direction which intersected perpendicularly with the scanning direction DI 1). 
Moreover, it sets to (a) of drawing 23 , (b), and (c), and IDal, IDbl, and IDcl are a scanning 
direction DI 1. The illuminance distribution which can be set is shown and IDa2, IDb2, and IDc2 
show the illuminance distribution in the non-scanning direction DI 2 (direction which intersected 
perpendicularly with the scanning direction DI 1). In addition, scanning direction DI 1 in drawing 
23 In the example shown in drawing 1 , it corresponds in the direction of X, and the non- 
scanning direction DI 2 (direction which intersected perpendicularly with the scanning direction 
DM) in drawing 23 corresponds in the direction of Y in the example shown in drawing 1 . 
[0058] In the non-scanning direction DI 2 (direction which intersected perpendicularly with the 
scanning direction DI 1) of the lighting field IF of the shape of radii formed on the reflective mold 
mask 5 or the photosensitive substrate 7 as shown in (b) of drawing 23 When the illuminance 
distribution IDb2 symmetrical with a revolution has occurred, it is a scanning direction DM. A dip 
illuminance component (illuminance component which inclined conversely with illuminance 
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distribution IDbl in the scanning direction DI 1) which amends the illuminance distribution IDbl 
which can be set is given. This can amend the illuminance distribution IDb2 symmetrical with a 
revolution. 

[0059] Then, the 1st shaft Axl which becomes parallel to the flux of light core (illuminationHight 
shaft Axe) by the side of injection of the light source means 1, a rectangular cross, and the 
direction of Y with the gestalt of operation shown in drawing 1 It considers as a core and only 
the specified quantity makes the light source means 1 incline so that it may be shown in the 
direction T1 of an arrow head Thereby, the illuminance distribution IDb2 symmetrical with a 
revolution shown in (b) of drawing 23 is amended, consequently becomes flat [ illuminance 
distribution IDb2 ]. 

[0060] Moreover, it sets to the non-scanning direction DI 2 (direction which intersected 
perpendicularly with the scanning direction DI 1) of the lighting field IF of the shape of radii 
formed on the reflective mold mask 5 or the photosensitive substrate 7 as shown in (c) of 
drawing 23 . When the illuminance distribution IDc2 with a dip component has occurred, a dip 
illuminance component (illuminance component toward which illuminance distribution IDc2 
inclined conversely in the non-scanning direction DI 2) which amends the illuminance distribution 
IDc2 in the non-scanning direction DI 2 (direction which intersected perpendicularly with the 
scanning direction DI 1) is given. The illuminance distribution IDc2 which has a dip component by 
this can be amended. 

[0061] Then, the 2nd shaft Ax2 which becomes parallel to the flux of light core (illumination-light 
shaft Axe) by the side of injection of the light source means 1, a rectangular cross, and a Z 
direction with the gestalt of operation shown in drawing 1 When it considers as a core and only 
the specified quantity makes the light source means 1 incline so that it may be shown in the 
direction T2 of an arrow head, the illuminance distribution IDc2 symmetrical with a revolution 
shown in (c) of drawjiTgJZS is amended, consequently becomes flat [ illuminance distribution 
IDc2 ]. 

[0062] in addition, the 1st shaft Axl shown in drawing 1 And the 2nd shaft Ax2 if the relation 
which intersects perpendiculariy mutually is filled — the 1st shaft Axl the location of arbitration 
which becomes parallel to a Y-axis — moreover, the 2nd shaft Ax2 can be set as setting out in 
the location of arbitration which becomes parallel to the X-axis, respectively. 
[0063] Now. the principle and adjustment device of adjustment of telecentricity of the reflective 
mold mask 5 as an irradiated body or the photosensitive substrate 7 are explained below, 
referring to drawing 1 and drawing 24 . 

[0064] Here, drawing 24 shows typically the situation of the telecentricity (perpendicularity of a 
chief ray to the parallelism or the irradiated plane of a chief ray which carries out a lighting 
optical-axis pair) formed in the lighting field IF of the shape of radii formed on the reflective mold 
mask 5 or the photosensitive substrate 7 in the gestalt of operation shown in drawing 1 . Namely, 
although the gestalt of operation shown in drawing 1 is typically shown in order that drawing 24 
may make an understanding easy The aperture diaphragm 1 20 which specifies the secondary 
light source by drawing 24 corresponds to the reflective mold optical integrator 2 of the example 
shown in dravving.l , and each example mentioned later. The optical member 130 corresponds to 
the capacitor reflecting mirror 3 of the example shown in drawing 1 , and each example 
mentioned later, and an irradiated plane 140 corresponds to the reflective mold mask 5 or the 
photosensitive substrate 7 of the example shown in drawing 1 , and each example mentioned 
later. 

[0065] The condition that the light source side focal location F of the optical member 130 agrees 
at the core of an aperture diaphragm 120, and (a) becomes a tele cent rucksack (TERESEN) 
thoroughly in drawing 24 is shown. The condition that (b) carried out eccentricity only of the 
amount delta 1 of displacement relatively in the direction in which the optical axis Ax and the 
core of an aperture diaphragm 120 crossed at right angles to the light source side focal location 
F of the optical member 130, and the dip component (dip TERESEN) was given to telecentricity 
is shown, (c) shows the condition (scale-factor TERESEN has occurred) that the light source 
side focal location of the optical member 130 and the core of an aperture diaphragm 120 
displace only the amount delta 2 of displacement in accordance with an optical axis, and 
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telecentricity changes isotropic according to the location from an optical axis Ax. 
[0066] the case where the dip component (dip TERESEN) have occur in telecentricity in the 
lighting field IF of the shape of radii form on the reflective mold mask 5 or the photosensitive 
substrate 7 as show in (b) of drawing 24 — the optical member 130 — receive — an aperture 
diaphragm 120 — hard flow (it meet in the direction which intersected perpendicularly with the 
optical axis Ax, and it be a lower part) — a variation rate — the eccentricity only of amount- 
delta 1 carry out, and the dip TERESEN component which inclined to hard flow give. This can 
amend the dip component of telecentricity. 

[0067] So, with the gestalt of operation shown in drawi ng 1 , when only the specified quantity 
moves the reflective mold optical integrator 2 along the field (YZ flat surface) which intersected 
perpendicularly with the illumination-light shaft Axe (the direction of X), the dip component of 
telecentricity as shown in (b) of drawing 24 is amended. 

[0068] Moreover, it sets to the lighting field IF of the shape of radii formed on the reflective mold 
mask 5 or the photosensitive substrate 7 as shown in (c) of drawing 24 . When telecentricity 
changes isotropic according to the location from an optical axis (scale-factor TERESEN has 
occurred) the optical member 130 — receiving — an aperture diaphragm 120 — an optical axis 
Ax — meeting — hard flow (an optical axis Ax is met and it is the left lateral) — a variation rate 
— only amount-delta 2 make it move and the telecentricity (scale-factor TERESEN component 
of hard flow) of hard flow is given isotropic according to the location from an optical axis Ax. 
Change of the telecentricity generated isotropic according to the location from an optical axis 
Ax by this can be amended. 

[0069] then, optical axis Axe when only the specified quantity moves the reflective mold optical 
integrator 2 in accordance with the illumination-light shaft Axe (the direction of X). as shown in 
(e) of drawing 24 R> 4 with the gestalt of operation shown in drawing 1 from — change of the 
telecentricity generated isotropic according to a location is amended. 

[0070] Now. the adjustment flow of the lighting properties (lighting distribution, telecentricity. 
etc.) in the photosensitive substrate 7 as an irradiated body is explained below, referring to 
drawing 1 and drawing 25 R> 5 below. 

(Step 1) First, at step 1, the mask for lighting property measurement which has a uniform 
reflector is laid in a mask stage MS, and the optical property in the front face (image formation 
side of the projection system 6) of the photosensitive substrate 7 is measured In addition, in 
measuring a lighting property after an exposure process, it exchanges for the above-mentioned 
mask for lighting property measurement the reflective mask 5 for exposure laid on the mask 
stage MS. 

[0071] When setting out of the mask for lighting property measurement in a mask stage MS is 
completed, a control system 8 is a drive system D2. It minds, the substrate stage WS is moved 
and the sensor IS for lighting property measurement formed in the end of the substrate stage 
WS is located in the image formation side (or exposure visual field) of the projection system 6. 
and the control system 8 — drive system D2 minding and carrying out two-dimensional migration 
of the substrate stage WS into the image formation side (or exposure visual field) of the 
projection system 6 — the sensor IS for lighting property measurement — the lighting property 
information in the image formation side (or exposure visual field) of the projection system 6 — 
the shape of a two-dimensional matrix — being detectable . The output signal from the sensor 
IS for lighting property measurement obtained for every location within the image formation side 
(or exposure visual field) of the projection system 6 is inputted into a control system 8, and the 
lighting property information (illuminance distribution, telecentricity. etc.) in the image formation 
side (or exposure visual field) of the projection system 6 is displayed with the non-illustrated 
display by which the measurement result was electrically connected with the control system 8. 
(Step 2) Based on the measurement result obtained in the above-mentioned step 1, a control 
system 8 judges whether a current lighting property is permissible, after performing a 
predetermined operation. When the measured lighting property can be permitted, it completes, 
and the flow of the adjustment process shown in drawing 25 exchanges for the reflective mask 5 
for exposure the mask for lighting property measurement laid on the mask stage MS, and starts 
exposure actuation. 
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[0072] On the other hand, when the measured lighting property cannot be permitted, step 3 as 
an adjustment process shifts. 

(Step 3) After a control system 8 computes the amount of amendments of a lighting property 
based on the measurement result obtained in the above-mentioned step 1. they are the 1st 
adjustment system (drive system) AD 1 - the 4th adjustment system (drive system) AD 4. At 
least one is made to drive, for example, amendment of illuminance distribution and amendment of 
telecentricity are performed. 

[0073] Specifically it is the 1st adjustment system AD 1. It is based on an output from a control 
system 8, and is the 1st shaft Axl. It considers as a core and the light source means 1 is made 
to incline so that it may be shown in the direction T1 of an arrow head. The illuminance 
distribution IDb2 symmetrical with a revolution which met in the direction of Y in the circular 
lighting field IF (an exposure field or exposure visual field of the projection system 6) formed on a 
substrate 7 by this is amended, and illuminance distribution IDb2 becomes flat (see the (b) of 
drawing 23 ). 

[0074] Moreover, the 2nd adjustment system AD 2 It is based on an output from a control 
system 8, and is the 1st shaft Axl. The 2nd shaft Ax2 which intersects perpendicularly It 
considers as a core and the light source means 1 is made to incline so that it may be shown in 
the direction T2 of an arrow head The illuminance distribution IDc2 with the dip component 
vvhich met in the direction of Y in the circular lighting field IF (an exposure field or exposure 
visual field of the projection system 6) formed on a substrate 7 by this is amended, and 
illuminance distribution IDc2 becomes flat (see the (c) of drawing 23 ). 

[0075] Moreover, the 3rd adjustment system AD 3 Based on the output from a control system 8, 
the reflective mold optical integrator 2 is moved along the field (YZ flat surface) which 
intersected perpendicularly with the illumination-light shaft Axe (the direction of X) 
(eccentricity). Thereby, the dip component (dip TERESEN) of telecentricity is amended (see the 
(b) of drawing 24 ). 

[0076] Moreover, the 4th adjustment system AD 4 Based on the output from a control system 8, 
the reflective mold optical integrator 2 is moved in accordance with the illumination-light shaft 
Axe (the direction of X). Thereby, change (scale-factor TERESEN) of the telecentricity 
generated isotropic according to the location from an optical axis is amended (see the (c) of 
drawing 24 ). 

[0077] The above 1st adjustment system (drive system) AD 1 - the 4th adjustment system AD 4 
(drive system) After making at least one drive, for example, completing amendment of illuminance 
distribution, and amendment of telecentricity, the lighting property in the image formation side 
(or exposure visual field) of return and the projection system 6 is again measured to step 1 . And 
when the measured lighting property can be permitted according to the check of the lighting 
property in the image formation side (or exposure visual field) of the projection system 6 in step 
1, the adjustment flow shown in drawing 25 is completed. Then, the mask for lighting property 
measurement laid on the mask stage MS is exchanged for the reflective mask 5 for exposure, 
and exposure actuation is started 

[0078] Moreover, according to the check of the lighting property in the image formation side (or 
exposure visual field) of the projection system 6 in step 1, when the measured lighting property 
is nonpermissible. step 3 shifts and an adjustment process is performed. And the process of step 
1 - step 3 winds until it is judged in the measurement process in step 1 that a lighting property 
is permissible, and it is *a|c**3MwMc3Me_ 

[0079] In addition, the adjustment flow shown in drawing 25 may be performed not only the 
automatic control by the control system 8 but in manual, for example, mechanical **** to which 
an operator can adjust these four adjustment systems (AD1-AD4), without considering four 
adjustment systems (AD1 - AD 4) as control by the control system 8 although the control 
system 8 is controlling drive systems (AD1 - AD4), such as a motor as an adjustment system, by 
the above step 3 — it is good also as an electric adjustment device. In this case, based on the 
measurement result of step 1, an operator can perform amendment of illuminance distribution, 
and amendment of telecentricity through four adjustment systems (AD1 - AD4). 
[0080] moreover, although the measurement process in the above step 1 explained the example 
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which was alike in respect of the image formation of the projection system 6 (or exposure visual 
field) using the sensor IS for lighting property measurement formed in the end of the substrate 
stage WS, and measured the lighting property The sensor IS for lighting property measurement is 
formed in a mask stage MS at an end, and you may make it measure the two-dimensional lighting 
property in the lighting field IF of an illumination system (1-4) using this sensor IS for lighting 
property measurement In this measurement, the mask for lighting property measurement can be 
made unnecessary. 

[0081] Now, the gestalt of the 2nd operation by this invention is explained below, referring to 
drawin g 8 , drawing 9 , drawing 10 , and drawing 1 1 R> 1 . Although the gestalt of the above 
operation [ 1 st ] showed the example which constituted multi-light source formation optical 
system (optical integrator) only from the one reflective elements 2, the gestalt of the 2nd 
operation shows the example which constituted multi-light source formation optical system 
(optical integrator) from the two reflective elements (20a, 20b). 

[0082] Drawing 8 is drawing by this invention showing the 2nd rough configuration of the gestalt 
of operation, and drawing 9 is the front view showing the configuration of the two reflective 
elements (20a, 20b) as multi-light source formation optical system (optical integrator). Drawing 
10 is each reflective component El which constitutes 1st reflective elements 20a. It is each 
reflective component E2 from which it is drawing showing a configuration, and drawing 1 1 
constitutes 2nd reflective elements 20b. It is drawing showing a configuration. Drawing 1 2 R> 2 is 
drawing showing an operation of the two reflective elements (20a. 20b) as multi-light source 
formation optical system (optical integrator) shown in drawing 8 . 

[0083] As shown in drawing 8 , the X-ray emission equipment 1 as a light source means is a 
synchrotron generator which supplies synchrotron orbital radiation with the laser plasma X line 
source and the wavelength of lOnm - 15nm which emit an X-ray with the wavelength of lOnm - 
15nm. The synchrotron orbital radiation (X-ray) supplied from X-ray emission equipment 1 is 
emitted towards the multi-light source formation optical system (optical integrator) 2. 
[0084] Here, the multi-light source formation optical system (optical integrator) 2 consists of the 
1st reflective elements 20a and the 2nd reflective elements 20b- First, 1st reflective elements 
20a is explained. 1st reflective elements 20a is the predetermined base plane Pa vertical to YZ 
flat surface. It meets and is many 1st reflective component (optical element) El. It is arranged 
densely two-dimensional and constituted. Specifically, 1 st reflective elements 20a is the 
reflective component El with the reflective curved surface in which the profile (appearance) was 
formed in the shape of radii as shown in (a) of drawing 9 . It has a large number. And this 1st 
reflective elements 20a is ****(ing) the train of the 1st reflective component by which the a 
large number array was carried out along with the Z direction five times along the direction of Y. 
And the train of the 1st reflective component of these five trains is constituted so that it may 
become a circle configuration mostly as a whole. 

[0085] In addition, the profile configuration (radii configuration) of the reflective component E is 
the configuration of the radii-like lighting field IF and parallelism which are formed on the 
reflective mask 5 as an irradiated plane mentioned later. Each reflective component El It has the 
configuration which started the one section of the reflective curved surface of the 
predetermined radius of curvature RE1 in the predetermined field which carried out eccentricity 
from the optical axis AxEl so that a profile (appearance) might become circular as shown in (a) 
of drawing 10 . and (b), and is this circular reflective component El. A core CE 1 is the height hE 
from an optical axis AxEI. It is in a location. Therefore, each reflective component El The 
reflector which carried out eccentricity consists of eccentric spherical-surface mirrors which 
have the predetermined radius of curvature RE1, as shown in (b) of drawing 10 . 
[0086] Therefore, as shown in (b) of drawing 10 , it is the reflective component El. The 
synchrotron orbital radiation (X~ray) L which carries out incidence from [ predetermined ] across 
to an optical axis AxEI is the reflective component El. It is condensed by the field PFO (location 
distant from the optical axis AxEI) vertical to the focal location FE 1, and the light source image 
I is formed. In addition, reflective component El at this time A focal distance fEI is the reflective 
component El. The top-most vertices OE1 and the reflective component El of a reflective 
curved surface It becomes the distance between the focal locations FE 1 of a reflective curved 
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surface, and is the reflective component E1. If it is the radius of curvature RE1 of a reflective 
curved surface, the relation of a degree type (3) will be materialized. 

(3) If it returns and explains to fE1=-RE1 / 2 drawing 8 , the synchrotron orbital radiation (X-ray) 
which carries out oblique incidence to 1st reflective elements 20a from a predetermined 
direction Many reflective components El They are many reflective components El to the 
location Pb (location of the front face of each reflective component which constitutes 2nd 
reflective elements 20b) as for which wavefront splitting was carried out to the shape of radii by 
reflex action and which shifted from incoming beams by it The light source image I 
corresponding to a number is formed Reflective component El of a large number which 
constitute 1st reflective elements 20a if it puts in another way If synchrotron orbital radiation L 
shall carry out incidence from across to each optical axis AxEl, it is each optical axis AxE by 
reflective condensing operation of each reflective component El. Field Pb passing through the 
focal location FE 1 which exists upwards The light source image I is formed, respectively. Much 
secondary light sources are substantially formed in the field Pb in which many light source 
images I are formed (PFo of drawing 10 ). 

[0087] field Pb in which the light source image I of these large number is formed **** — as 
shown in (b) of drawing 9 , 2nd reflective elements 20b is arranged and it is. Here, the flux of 
light in which the synchrotron orbital radiation supplied from radiation light equipment 1 has an 
angle of divergence in a certain range in addition to the parallel flux of light is emitted, for this 
reason, 1st reflective elements 20a — field Pb **** — the light source image I with a certain 
magnitude is formed. Therefore, this 2nd reflective elements 20b functions as a field mirror 
group, in order to use effectively the synchrotron orbital radiation supplied from radiation light 
equipment 1. Namely, 2nd reflective component E2 of a large number which constitute 2nd 
reflective elements 20b It has the function as a field mirror, respectively. 
[0088] When the configuration of 2nd reflective elements 20b is explained, 2nd reflective 
elements 20b meets the 2nd predetermined base plane (field Pb in which many light source 
images I are formed) vertical to YZ flat surface, and is many 2nd reflective component (optical 
element) E2. It is arranged densely two-dimensional and constituted As shown in (b) of drawing 
9 , specifically, 2nd reflective elements 20b has many reflective components E2 in which a profile 
(appearance) has the ****** curved surface formed in the shape of a rectangle. And this 2nd 
reflective elements 20b is ****(ing) the train of the 2nd reflective component by which the a 
large number array was carried out along with the Z direction five times along the direction of Y. 
And the train of the 2nd reflective component of these five trains is constituted so that it may 
become a circle configuration mostly as a whole. 

[0089] Namely, 2nd reflective component E2 of a large number which constitute 2nd reflective 
elements 20b 1st reflective component El of a large number which constitute 1st reflective 
elements 20a It counters mutually and is arranged, respectively so that it may be set to 1 to 1. 
Here, it is each reflective component E2. As shown in (a) of drawing 1 1 , and (b) It has the 
configuration which started the one section of the reflective curved surface of the 
predetermined radius of curvature RE2 in the predetermined field including an optical axis AxE2 
so that a profile (appearance) might become rectangle-like, and is this rectangle-like reflective 
component E2. A core CE 2 is this reflective component E2. It is in agreement with an optical 
axis AxE2. Therefore, each reflective component E2 A reflector consists of concentric-spheres 
side mirrors which have the predetermined radius of curvature RE2. as shown in (a) of drawing 
11 . and (b). 

[0090] In addition, a function is obtained by the two reflective elements with the 1st and 2nd 
reflective elements as the light source image formation optical system which forms many light 
source images I, i.e., multi-light source formation optical system which forms much secondary 
light sources. The flux of light from many light source images I reflected by 2nd reflective 
elements 20a is the optical axis Axe as capacitor optical system. Incidence is carried out to the 
capacitor reflecting mirror 3 which it has. This capacitor reflecting mirror 3 is an optical axis 
AxC. It receives, and consists of one eccentric spherical-surface mirror which carried out 
eccentricity, and this eccentric spherical-surface mirror is the predetermined radius of curvature 
Rc. It has. The focal location of this capacitor reflecting mirror 3 is the secondary surface of 
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light source P2 in which many light source images I are formed of 2nd optical element group 20a. 
It is in agreement and is the center of curvature Oc of the capacitor reflecting mirror 3. It exists 
in the center position (location where an optical axis Axe and the field P2 in which the light 
source image I is formed cross) of the light source image I of a large number formed on the 2nd 
reflective elements, or the core of the optical element group 2. 

[0091] In addition, optical axis Axe of the capacitor reflecting mirror 3 Optical element E2 of a 
large number which constitute 2nd optical element group 20b although it is parallel to each 
optical axis AxEl of optical element El </SUB> of a large number which constitute 1st optical 
element group 20a It is not parallel to each optical axis AxE2. that is. optical element E2 of a 
large number which constitute 2nd optical element group 20b since the flux of light which carried 
out oblique incidence carried out vertical incidence of each optical axis AxE2, it is needed — 
only the one half of the incident angle of a beam of light leans. 

[0092] Now, each flux of light from many light source images I reflected by 2nd reflective 
elements 20a illuminates the reflective mold mask 5 as an irradiated plane in superposition in the 
shape of radii through the plane mirror 4 as a deflection mirror, after reflective condensing is 
carried out with the capacitor reflecting mirror 3, respectively. It is the optical axis AxP of the 
projection system which shows the situation of the lighting field IF of the shape of radii formed 
on the reflective mold mask 5, and shows the center of curvature OIF of the radii-like lighting 
field IF to drawing 1 when drawing 4 is seen from the rear face of the direction 5 shown by the 
arrow head A of drawing 8 . i.e.. a reflective mold mask. It exists upwards. Moreover, when the 
flat-surface mirror 4 of drawing 8 is removed temporarily, the exposure field IF is formed in the 
location of the irradiated plane IP of drawing 8 , and the center of curvature OIF of the lighting 
field IF at this time is the optical axis AxC of the capacitor optical system 3. It exists upwards. 
[0093] Therefore, at the example shown in drawing 8 , it is the optical axis AxC of the capacitor 
optical system 3. It is the optical axis AxC of the capacitor optical system 3 at reflector 4a of 
imagination of the flat-surface mirror 4 shown in drawin g 8 although 90 degrees is not deflected 
by the flat-surface mirror 4. If 90 degrees is deflected, it will be the optical axis AxC of the 
capacitor optical system 3. Optical axis AxP of the projection system 6 On the reflective mask 5, 
it becomes the same axle. For this reason, it can be said that these opticals axis (AxC and AxP) 
are the same axles optically. Therefore, the capacitor optical system 3 and the projection 
system 6 are arranged so that each optical axis (AxC and AxP) may pass along the center of 
curvature OIF of the radii-like lighting field IF optically. 

[0094] Now, the predetermined circuit pattern is formed in the front face of the reflective mold 
mask 5, and this reflective mold mask 5 is held two-dimensional along the inside of XY flat 
surface in the movable mask stage MS, Image formation of the light which reflected this 
reflective mold mask 5 is carried out on the wafer 7 with which the resist as a photosensitive 
substrate was applied through the projection system 6, and the projection imprint of the pattern 
image of the reflective radii-like mask 5 is carried out here. The wafer 7 is held two-dimensional 
along the inside of XY flat surface on the movable substrate stage WS. 

[0095] Here, a mask stage MS is the 1st drive system D1. It minds, and moves two-dimensional 
along the inside of XY flat surface, and the substrate stage WS is the 2nd drive system D2. It 
minds and moves two-dimensional along the inside of XY flat surface. As for these two drive 
systems (D1 and D2). each amount of actuation is controlled by the control system 8. Therefore, 
when a control system 8 moves mutually a mask stage MS and the substrate stage WS to an 
opposite direction (the direction of an arrow head) through two drive systems (D1 and D2), scan 
exposure of the whole pattern currently formed on the reflective mold mask 5 is carried out on a 
wafer 7 through the projection system 6. Since the good circuit pattern in the optical lithography 
process which manufactures a semiconductor device is imprinted on a wafer 7 by this, a good 
semiconductor device can be manufactured. 

[0096] optical axis AxP the gestalt of the 1st operation explained the projection system 6 which 
it has — as — the optical axis AxC from — it consists of cutback systems of a male axis mold 
which have four aspheric surface mirrors (6a-6d) which have an effective reflector in the distant 
location. The 1st, 3rd, and 4th aspheric surface mirrors (6a. 6c. 6d) consist of aspherical mirrors 
of a concave surface mold, and 2nd aspheric surface mirror 6b consists of aspherical mirrors of 
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a convex mold the pupil of the projection system 6 — the reflecting surface top of 3rd aspheric 
surface mirror 6c — existing — location PS of this pupil **** — the aperture diaphragm etc. is 
prepared 

[0097] Now, an operation of the 1st and 2nd reflective elements (20a, 20b) of the example shown 
in drawing 8 is explained below, referring to drawing 12 R> 2. Drawing 1 2 is drawing having 
expanded and shown the part of the lighting system which illuminates the reflective mask 5 
shown in drawing 8 . In drawin^^^^^ In order to give explanation intelligible, the flat-surface mirror 
4 shall be omitted, and 1st reflective elements 20a shall consist of two reflective components 
(Eal, Ebl), and 2nd reflective elements 20b shall consist of two reflective components (Ea2, 
Eb2). 

[0098] 1st reflective elements 20a is the 1st predetermined base plane PI. The 1st two 
reflective component (Eal, Ebl) arranged by meeting is included, and it is the predetermined 
base plane Pa. It is a location [ **** ] or near the location [ **** ] optically with the reflective 
mask 5 as an irradiated plane. Moreover, 2nd reflective elements 20b is the 2nd predetermined 
base plane Pb. The predetermined base plane Pb exists a location [ **** ] or near the location 
[ **** ] optically with the pupil of the projection system 6 including the 1st two reflective 
component (Ea2, Eb2) arranged by meeting. 

[0099] As shown in drawing 12 , the synchrotron orbital radiation (X-ray) shown as the 
continuous line which carries out incidence from the direction in the reflective component Eal in 
1st reflective elements 20a Wavefront splitting is carried out to the radiiHike flux of light so that 
it may correspond to the profile configuration of the reflector of the reflective component Eal. 
The flux of light (flux of light shown as a continuous line) of the shape of the radii by which 
wavefront splitting was carried out It is the light source image II by condensing operation of the 
reflector of the reflective component Eal to the end on the reflective component Ea2 in 2nd 
reflective elements 20b. It forms. 

[0100] Moreover, the synchrotron orbital radiation (X-ray) shown by the dotted line which 
carries out incidence to the reflective component Eal in 1st reflective elements 20a from 
another direction Wavefront splitting is carried out to the radii-like flux of light so that it may 
correspond to the profile configuration of the reflector of the reflective component Eal. The flux 
of light (flux of light shown by the dotted line) of the shape of the radii by which wavefront 
splitting was carried out It is the light source image 12 by condensing operation of the reflector 
of the reflective component Eal to the other end on the reflective component Ea2 in 2nd 
reflective elements 20b. It forms. 

[0101] Therefore, when the synchrotron orbital radiation of the include-angle range shown by 
the continuous line and the dotted line carries out incidence to the reflective component Eal in 
1st reflective elements 20a, on the reflective component Ea2 in 2nd reflective elements 20b. it is 
the light source image II. Light source image 12 The light source image of magnitude to which 
between was connected is formed Then, it is condensed by reflective condensing operation 
(operation of a field min-or) of the reflective component Ea2 in 2nd reflective elements 20b. and 
it is condensed by reflective condensing operation of the reflector of the capacitor optical 
system 3, and further, radii lighting of the flux of light from these two light source images (II and 
12) is carried out so that the reflective mold mask 5 may be superimposed from a 2-way. In 
addition, the direction of space of drawing 12 R> 2 turns into the cross direction of the lighting 
field of the shape of radii formed on the reflective mold mask 5. 

[0102] Moreover, since the optical operation by the reflective component Ebl in 1st reflective 
elements 20a and the reflective component Eb2 in 2nd reflective elements 20b is the same as 
the optical operation by the reflective component Eal in 1st reflective elements 20a mentioned 
above, and the reflective component Ea2 in 2nd reflective elements 20b. explanation is omitted 
Thus, since the light from the light source image of a large number formed of the two reflective 
elements (20a. 20b) illuminates the reflective mold mask 5 top in superposition in the shape of 
radii, efficient uniform lighting can be attained And since the flux of light from a light source 
image with magnitude is made to condense efficiently according to an operation (operation of a 
field mirror) of each reflective component E in 2nd reflective elements 20b. magnitude of the 
capacitor optical system 3 can be used as a compact. 
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[0103] By the way. the gestalt of the 2nd operation shown in drawing 8 explains the adjustment 
device for making good the lighting properties (lighting distribution, telecentricity, etc.) in the 
reflective mask 5 or the photosensitive substrate 7 as an irradiated body. In addition, the flux of 
light which has normal-distribution-like (shape of Gaussian distribution) intensity distribution 
from the light source means 1 shown in drawing 8 shall be supplied. 

[0104] First, the sensor IS for lighting property measurement formed in the end of the substrate 
stage WS detects the lighting property information in the image formation side (or exposure 
visual field) of the measured projection system 6. Then, a control system 8 judges whether based 
on the measurement result in the sensor IS for lighting property measurement, a current lighting 
property is permissible, after performing a predetermined operation. A control system 8 is the 
1st adjustment system (drive system) AD 1 - the 4th adjustment system (drive system) AD 4, 
after computing the amount of amendments of a lighting property based on [ when the measured 
lighting property is nonpermissible ] the above-mentioned measurement result. At least one is 
made to drive, for example, amendment of illuminance distribution and amendment of 
telecentricity are performed. 

[0105] Here, it is the 1st adjustment system AD 1. It is based on an output from a control 
system 8, and is the 3rd predetermined shaft Ax3 parallel to a Y-axis. It considers as a core and 
only the specified quantity makes the light source means 1 incline, as shown in direction T3 of 
an arrow head. The illuminance distribution IDb2 symmetrical with a revolution which met in the 
direction of Y in the circular lighting field (an exposure field or exposure visual field of the 
projection system 6) IF formed on a substrate 7 by this is amended, and illuminance distribution 
IDb2 becomes flat (see the (b) of drawing 23 ). 

[0106] Moreover, the 2nd adjustment system AD 2 It is based on an output from a control 
system 8, and is the 3rd shaft Ax3 of the above. Only the specified quantity makes the light 
source means 1 incline, as shown in direction T four of an arrow head centering on the 4th shaft 
Ax4 (shaft parallel to the Z-axis) which intersected perpendicularly. The illuminance distribution 
IDc2 with the dip component which met in the direction of Y in the circular lighting field (an 
exposure field or exposure visual field of the projection system 6) IF formed on a substrate 7 by 
this is amended, and illuminance distribution IDc2 becomes flat (see the (c) of drawing 23 ). 
[0107] Moreover, the 3rd adjustment system AD 3 Based on the output from a control system 8, 
only the specified quantity moves the two reflective elements (20a, 20b) as a reflective mold 
optical integrator 2 in one along the field (YZ flat surface) which intersected perpendicularly with 
the flux of light core illumination-light shaft Axe (X-axis) (eccentricity). Thereby, the dip 
component (dip TERESEN) of telecentricity is amended (see the (b) of drawing 24 ). 
[0108] Moreover, the 4th adjustment system AD 4 It is based on an output from a control 
system 8, and is the illumination-light shaft Axe about the two reflective elements (20a, 20b) as 
a reflective mold optical integrator 2. Only the specified quantity makes it move in the met 
direction (the direction of X) in one. Thereby, change (scale-factor TERESEN) of the 
telecentricity generated isotropic according to the location from an optical axis is amended (see 
the (c) of drawing 24 ). 

[0109] in addition, the 3rd shaft Ax3 shown in drawing 8 And the 4th shaft Ax4 if the relation 
which intersects perpendicularly mutually is filled — the 3rd shaft Ax3 the location of arbitration 
which becomes parallel to a Y-axis — moreover, the 4th shaft Ax4 can be set as setting out in 
the location of arbitration which becomes parallel to the X-axis, respectively. 
[0110] As mentioned above, the 1st adjustment system (drive system) AD 1 - the 4th 
adjustment system AD (drive system) 4 By making at least one drive, the lighting property in the 
exposure visual field (exposure field) of the shape of radii formed on a substrate can be amended 
good. 

[0111] in addition, mechanical **** to which an operator can adjust these four adjustment 
systems (AD1 - AD4), without the control system 8 shown in drawing 8 controlling four 
adjustment systems (AD1 - AD4) although explanation is omitted since adjustment actuation of 
the above lighting property is the same as that of the adjustment flow of drawing 25 mentioned 
above — it is good also as an electric adjustment device. In this case, based on the 
measurement result by the sensor IS for lighting property measurement (lighting property 
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metering device), an operator can perform amendment of illuminance distribution, and 
amendment of telecentricity through four adjustment systems (AD1 - AD4). 
[0112] moreover, although drawing 8 explained the example which was alike in respect of the 
image formation of the projection system 6 (or exposure visual field) using the sensor IS for 
lighting property measurement formed in the end of the substrate stage WS, and measured the 
lighting property The sensor IS for lighting property measurement is formed in a mask stage MS 
at an end. and you may make it measure the two-dimensional lighting property in the lighting 
field IF of an illumination system (1-4) using this sensor IS for lighting property measurement In 
this measurement, the mask for lighting property measurement can be made unnecessary. 
[01 13] With the gestalt of operation shown in the above drawing 8 . since re-image formation of 
the light source image formed in the front face of each reflective component in 2nd reflective 
elements 20b is carried out to the location PS of the pupil of the projection system 6 (entrance 
pupil of the projection system 6), the so-called Koehler illumination is attained, as the gestalt of 
the above operation [ 2nd ] show, wavelength, such as an X-ray. be 100 nm. the lighting field of 
the shape of a radii with a uniform illuminance form efficiently on a mask, keep the conditions of 
Koehler illumination substantial, even if it constitute all the lighting systems and projection 
systems from a reflective mold member and a reflective mold component, in order to expose a 
mask pattern to the photosensitive substrate 7 using have - following and an certain angle of 
divergence light 

[0114] Moreover, although the example made into the reflector of the shape of the spherical 
surface which carried out eccentricity of both the capacitor mirrors 3 that constitute each 
reflective component (El and E2) and capacitor optical system which are shown in drawing 8 , 
and which constitute the 1st and 2nd reflective elements (20a, 20b) from a gestalt of the 2nd' 
operation was described, it cannot be overemphasized that these can be made Into the aspheric 
surface, either. Moreover, at the gestalt of the 2nd operation shown in drawing 8 . It is the 
optical axis AxC of the capacitor optical system 3. Optical axis AxP of the projection system 6 
Although the example which has arranged the capacitor optical system 3 and the projection 
system 6 was shown so that it might intersect perpendicularly mutually As shown In drawing 13 . 
arrangement of the deflection mirror (flat-surface mirror) 4 Is changed, and It also sets on 
physical arrangement and it is the optical axis AxC of the capacitor optical system 3. Optical 
axis AxP of the projection system 6 The capacitor optical system 3 and the projection system 6 
may be arranged so that rt may become the same axle. 

[0115] Now. the modification of the gestalt of the 2nd operation shown in drawing 8 is explained 
below, referring to drawing 14 and drawing 15 . In this example, in order to improve further the 
lighting effectiveness in the 1st and 2nd reflective elements (20a, 20b) shown in (a) of drawing 9 . 
and (b), it considers as the configuration which shows the 1st and 2nd reflective elements (20a. 
20b) shown in drawing 8 to drawing 14 and drawing 15 . 

[0116] First if the configuration of 1st reflective elements 20a Is explained, as shown In (a) of 
drawin g _14 , 1st reflective elements 20a is ****(ing) the train of the 2nd reflective component by 
which the a large number array of the 1st reflective component of a large number which have a 
radii-like profile (appearance) was carried out along with the Z direction three times along the 
direction of Y. Train GE1 1 of the 1st reflective component It consists of many reflective 
components (Ella - Ellv). And train GE11 of this 1st reflective component The core (core of 
each reflective component) of the train of the 1st reflective component is crossed, and it is the 
shaft A1 parallel to the Z-axis. To a core, it is the train GE1 1 of the 1st reflective component 
The reflective component of the arbitration to constitute Is arranged In the condition that only 
the specified quantity made it rotate, respectively. 

[0117] Moreover, train GE12 of the 2nd reflective component It consists of many reflective 
components (El 2a - E12y). And train GE12 of this 2nd reflective component The core (core of 
each reflective component) of the train of the 2nd reflective component is crossed, and it is the 
shaft A2 parallel to the Z-axis. To a core, it is the train GE12 of the 2nd reflective component 
The reflective component of the arbitration to constitute is arranged In the condition that only 
the specified quantity made it rotate, respectively. 

[0118] Furthermore, train GE13 of the 3rd reflective component It consists of many reflective 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran_.web_cgi_Que 



2005/08/12 



JP,2001-^244168,A [DETAILED DESCRIPTION] 



19/35 K— i? 



components (E13a - E13v). And train GE13 of this 3rd reflective component The core (core of 
each reflective component) of the train of the 3rd reflective component is crossed, and it is axial 
A3 parallel to the Z-axis. To a core, it is the train GE13 of the 3rd reflective component The 
reflective component of the arbitration to constitute is arranged in the condition that only the 
specified quantity made it rotate, respectively. 

[0119] Next, when the configuration of 2nd reflective elements 20a is explained, it is the 2nd 
reflective component E2 of a large number in which 2nd reflective elements 20b has a square- 
like profile (appearance) mostly as shown in (b) of draw ing 1 4 , The train of the reflective 
component by which the a large number array was carried out along with the Z direction is **** 
(ed) nine times along the direction of Y. and the 1st subgroup GE21 to which 2nd reflective 
elements 20b becomes order from the reflective element array of three trains to the 1st train - 
the 3rd train from the train of (b) bottom of drawing 14 The 2nd subgroup GE22 which consists 
of a reflective element array of three trains to the 4th train - the 6th train It has the 3rd 
subgroup GE23 which consists of a reflective element array of three trains to the 7th train - the 
9th train. 

[0120] Here, it is the 1st subgroup GE21. Each reflective component E2 to constitute Train 
GE1 1 of the 1st reflective component in 1st [ of the above-mentioned / front face ] reflective 
elements 20a The light source image condensed by each reflective component (E11a-E11v) is 
formed, respectively. Moreover, the 2nd subgroup GE22 Each reflective component E2 to 
constitute 2nd reflective element array GE12 in 1st [ of the above-mentioned / front face ] 
reflective elements 20a The light source image condensed by each reflective component (El 2a - 
Ei2y) is formed, respectively. 

[0121] Furthermore, the 3rd subgroup GE23 Each reflective component E2 to constitute 3rd 
reflective element array GE13 in 1st [ of the above-mentioned / front face ] reflective elements 
20a The light source image condensed by each reflective component (El 3a - E13v) is formed, 
respectively. As shown in drawing 15 . specifically, it is the 1st reflective element array GE11. 
Each reflective component (Ella - El Ik) to constitute The core (main Gla-Glk of each 
reflective component) of the 1st reflective element array is crossed, and it is the shaft A1 
parallel to the Z-axis. To a core, it is the train GE1 1 of the 1st reflective component. The 
reflective component of the arbitration to constitute is arranged in the condition that only the 
specified quantity made it rotate, respectively. 

[0122] For example, reflective component Ella Shaft A1 In the clockwise direction (counter 
clockwise), after only the specified quantity (minute amount) has rotated, it is fixed to the core, 
and it is this reflective component Ella. The 1st subgroup GE21 Most upper reflective 
component E2 of eye the 3rd train Light source image la of the circle configuration which has a 
certain magnitude upwards It forms. Moreover, reflective component El If Shaft A1 In the 
counterclockwise direction (clockwise rotation), after only the specified quantity (minute amount) 
has rotated, it is fixed to the core, and it is this reflective component El If. The 1st subgroup 
GE21 Light source image If of the circle configuration which has a certain magnitude on the 2nd 
reflective component E2 from on the 1st train It forms. 

[0123] Moreover, reflective component El Ik Shaft A1 It is fixed without rotating to the 
circumference of a core, and is this reflective component El Ik. The 1st subgroup GE21 Top the 
2nd train to 4th reflective component E2 Light source image If of the circle configuration which 
has a certain magnitude upwards It forms. Reflective component El Ik at this time An optical 
axis and the 1st subgroup GE21 The optical axis of each reflective component to constitute is 
parallel mutually. 

[0124] The configuration shown in such drawing 1 5 is the 2nd reflective element array GE12 in 
1st reflective elements 20a. The 2nd subgroup GE22 3rd reflective element array GE13 between 
and in 1st reflective elements 20a The 2nd subgroup GE23 Also in between, it is the same. As 
mentioned above, since a light source image with magnitude cannot be easily shaded by the 
profile (appearance) of the 2nd reflective component compared with the configuration of the 1st 
and 2nd reflective components (20a, 20b) shown in drawing 9 according to the configuration of 
the 1st and 2nd reflective components (20a, 20b) shown in drawing 14 and drawing 15 , lighting 
effectiveness can be raised. 
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[0125] a reflective component (E ~) with the profile (appearance) of the shape of radii in the 1st 
reflective elements which constitutes the at least 1 section of multi-light source means forming 
from a gestalt of the above the 1st and the 2nd operation Since El consists of eccentric mirrors 
which carried out eccentricity to the optical axis (AxE, AxEl) of the component. In order for 
what is necessary to be just to carry out aberration amendment only in the radii field in a certain 
image quantity (height which exists from an optical axis), the constraint on an optical design is 
substantially eased rather than the case where a non-eccentricity reflective component is 
designed. By it, the aberration generated with the reflective component in the 1st reflective 
elements can fully be suppressed. Therefore, in the irradiated plane of mask 5 grade, there is an 
advantage that very good uniform radii lighting is realizable. 

[0126] Furthermore, since capacitor optical system and the aberration generated in capacitor 
optical system by constituting from an eccentric mirror system can fully be suppressed, the 
above advantage can be acquired in multiplication. In addition, although capacitor optical system 
can be constituted from one eccentric mirror, it is also possible to constitute from two or more 
• eccentric mirrors. In addition, if it constitutes so that only a minute amount may make at least 
one side of the 1st reflective elements and the 2nd reflective elements which were shown with 
the gestalt of the 1st and the 2nd operation incline, the illuminance distribution in the lighting 
field of the shape of radii formed on an irradiated plane etc. can be adjusted. Furthermore, it may 
constitute so that only a minute amount may make at least one eccentric mirror which 
constitutes capacitor optical system move or incline in the predetermined direction (direction 
which intersects perpendicularly with the optical axis of capacitor optical system, or its optical 
axis), and the illuminance distribution in an arc-shaped lighting field etc. may be adjusted. 
[0127] Moreover, in order to constitute equipment in a compact, maintaining a good lighting field, 
it cannot be overemphasized that it is desirable to satisfy relation for the conditional expression 
(2) which also mentioned above 1st reflective elements 20a and the capacitor optical system 3 in 
the gestalt of the 2nd operation. Furthermore, although the gestalt of each above operation 
showed the example which constituted the 1st optical element which constitutes multi-light 
source formation optical system, and the 2nd optical element from a reflective mirror, 
respectively, these may consist of lens elements of refractility again. In this case, it cannot be 
overemphasized that the cross-section configuration of the lens element which constitutes the 
1st optical element is good to consider as radii. In addition, in the above drawing 9 and drawing 
14 , 1st optical element group 20a and 2nd optical element group 20b which have arranged 
densely and constituted many reflective components (El and E2) so that there might be no 
clearance were shown, respectively. However, it sets in the 2nd optical element group shown in 
drawing 9 (b) and drawing 14 (b). and they are many reflective components E2. It is not 
necessarily necessary to arrange densely so that there may be no clearance. When the reason is 
explained, as mentioned above, in a 2nd optical element group 20b top or its near, it is each 
reflective component E2. It corresponds, respectively and many light source images are formed. 
And these light source image is each reflective component E2. As long as it is settled in the 
effective reflective field, quantity of light loss is not produced. Therefore, reflective component 
E2 of a large number in the 2nd optical element group when many light source images are 
discretely formed with a clearance in a 2nd optical element group 20b top or its near It can 
arrange discretely with a clearance. 

[0128] Moreover, the reflective mold optical integrator shown in drawing 1 , drawing 2 , drawing 
8 , drawing 9 , drawing 13 , drawing 14 . and drawing 15 Although it is considering as the 
configuration which has at least one or more reflective elements (2, 20a, 20b) in order to give the 
function which illuminates an irradiated body (a mask 5. substrate 7) to homogeneity, or it forms 
the secondary light source which has a predetermined configuration and magnitude The 
diffracted-light study component of a reflective mold may be used instead of the reflective 
elements. In this case, a reflective mold optical integrator can consist of diffracted-light study 
components of at least one or more reflective molds. In addition, it is same that a reflective mold 
optical integrator can be constituted from a diffracted-light study component of at least one or 
more reflective molds also in the gestalt of each operation shown in drawing 22 from drawing 18 
described below. 
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[0129] By the way, the modification of the projection aligner which performs exposure actuation 
to drawing 16 according to step ~ and - scanning method concerning the gestalt of the 1st 
operation which were shown in drawing 1 is shown. The projection aligner shown in drawing 16 
performs exposure actuation according to step - and - scanning method using the light (EUV 
light) of a 5nm - about 20nm soft-X-ray field. In addition, in drawing 1 6 , the same sign is given 
to the member with the same function shown in drawing 1 . Moreover, in drawing 1 6 , the 
direction of an optical axis of the projection system which forms the cutback image of a mask 5 
on a wafer 7 is made into a Z direction, space inboard which intersects perpendicularly with this 
Z direction is made into the direction of Y, and perpendicularly [ space ] it intersects with these 
YZ(s) direction is made into the direction of X. Moreover, in the equipment shown in drawing 16 , 
drawing 17 R> 7 mentioned later and drawing 19 - drawing 21 , although it has the driving gear 
(D1 and D2) to which a mask stage MS and the substrate stage WS are relatively moved to the 
projection system 6 as shown in drawing 1 and drawing 8 , in drawing 17 and drawing 19 - 
drawing 21 , it omits illustrating a mask stage MS and a driving gear (D1 and D2). 
[0130] Now, an aligner projecting some images of the circuit pattern drawn by the reflective mold 
mask 5 as the projection original edition (mask) on the wafer 7 as a substrate through the 
projection system 6. as shown in drawing 16 By carrying out the relative scan of a mask 5 and 
the wafer 7 in the direction (the direction of Y) of one dimension to a projection optical system 
9, the whole circuit pattern of a mask 5 is imprinted by the step and the scanning method to 
each of two or more shot fields on a wafer 7. 

[0131] Here, since the soft X ray which is the illumination light for exposure has the low 
transmission to atmospheric air as shown in drawing 16 , the optical path which EUV light passes 
is covered with the vacuum chamber 100, and is intercepted from the open air. A laser light 
source 10 has the function which supplies the laser beam of the wavelength of an infrared region 
— a visible range, for example, can apply an YAG laser, excimer laser, etc. by semiconductor laser 
excitation. It is condensed by the condensing optical member 1 1 and this laser beam condenses 
in a location 13. A nozzle 12 turns a gasHike body to the above-mentioned condensing location 
13, and spouts, and this spouted body receives the laser beam of a high illuminance in a location 
3. At this time, the spouted body becomes an elevated temperature with the energy of a laser 
beam, and it is excited by the plasma state, and in case it changes to a low potential condition, 
EUV light is emitted. 

[0132] Around this location 3, the ellipse mirror 14 is arranged, and this ellipse mirror 14 is 
positioned so that that 1st focus may be mostly in agreement with the above-mentioned 
condensing location 13. The multilayer for reflecting EUV light is prepared in the internal surface 
of the ellipse mirror 14, and once the EUV light reflected here condenses with the 2nd focus of 
the ellipse mirror 14, it faces to a parabolic mirror (collimator reflecting mirror) 15. This reflecting 
mirror 15 is positioned so that that focus may be mostly in agreement with the 2nd focal location 
of the ellipse mirror 14, and the multilayer for reflecting EUV light is prepared in that internal 
surface. 

[0133] The EUV light injected from a parabolic mirror 15 tends toward the reflective mold fly eye 
optical system 2 as an optical integrator in the condition of having been collimated mostly. In 
addition, condensing optical system is constituted by the condensing optical member 11, the 
ellipse mirror 14, and the parabolic mirror 15. This reflective mold fly eye optical system 2 
consists of the 2nd reflective elements 20b which has two or more reflectors of 1st reflective 
elements 20a which comes to accumulate two or more reflectors (reflector of two or more 
reflective components El), and 1st reflective elements 20a, and two or more corresponding 
reflectors (reflector of two or more reflective components E2). The multilayer for reflecting EUV 
light also on two or more reflectors which constitute these [ 1 st ] and the 2nd reflective 
elements 20a and 20b is prepared. 

[0134] Here, while constitutes the reflective mold fly eye optical system 2, and 1st adjustable 
aperture-diaphragm AS1 for making adjustable numerical aperture (numerical aperture of an 
illumination system) of the flux of light which illuminates the reflective mold mask 5 is formed in 
the reflector location of 2nd reflective elements 120b, or the location of the near. This 1st 
adjustable aperture-diaphragm AS1 has adjustable opening of a circle configuration mostly, and 
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the diameter of opening of opening of 1st adjustable aperture-diaphragm AS1 serves as 
adjustable by the 1st drive system DR1. 

[0135] Now, wavefront splitting of the EUV light collimated from the parabolic mirror 15 is 
carried out by 1st reflective elements 20a, the EUV light from each reflector is condensed, and 
two or more light source images are formed Two or more reflectors of 2nd reflective elements 
20b are positioned by each near the location in which the light source image of these plurality is 
formed, and, as for two or more reflectors of reflective elements 20b of these 2nd. the function 
of a field mirror is substantially achieved to it. Thus, the reflective mold fly eye optical system 2 
forms many light source images as the secondary light source based on the abbreviation parallel 
flux of light from a parabolic mirror 15. 

[0136] Now, the EUV light from the secondary light source formed of the reflective mold fly eye 
optical system 2 reaches on the reflective mold mask 5 through the optical-path bending mirror 
4, after reflective condensing is carried out by this capacitor mirror 3 toward the capacitor 
mirror 3 positioned so that it might become a focal location near this secondary light source 
location. The multilayer in which EUV light is reflected is prepared in the front face of these 
capacitor mirror 3 and an optical-path bending mirror. And the capacitor mirror 3 condenses the 
EUV light emitted from the secondary light source, and carries out homogeneity lighting of the 
predetermined lighting field on the reflective mold mask 5 in superposition. 

[0137] And the pattern of a multilayer which reflects EUV light is prepared on the reflective mold 
mask 5, and when image formation of the EUV light reflected from this reflective mold mask 5 is 
carried out by the projection system 6, the image of the reflective mold mask 5 is imprinted on 
the wafer 7 as a photosensitive substrate, in order [ in addition. ] to perform spatially optical- 
path separation with the illumination light which faces to the reflective mold mask 5, and the 
EUy light which is reflected with this reflective mold mask 5, and goes to the projection system 
6 with this operation gestalt — an illumination system — non-telecentric system — it is — and 
the projection system 6 — mask side a non-calling cent — it is considering as rucksack optical 
system. 

[0138] Moreover, although explanation is omitted since the configuration of the projection 
system 6 is the same as the configuration of the projection system 6 shown in drawing 1, the 
multilayer in which EUV light is reflected is prepared in the front face of four mirrors (6a-6d) 
which constitute the projection system 6 shown in drawing 16. By the way, although mirror 6c is 
arranged in the pupil location of the projection system 6 in drawing 17, or its near at 
arrangement, the 2nd adjustable aperture diaphragm which makes numerical aperture of the 
projection system 6 adjustable is prepared in the reflector of this mirror 6c, or its near. This 2nd 
adjustable aperture-diaphragm AS2 has adjustable opening of a circle configuration mostly, and 
the diameter of opening of opening of 2nd adjustable aperture-diaphragm AS2 serves as 
adjustable by the 2nd drive system DR2. 

[0139] Here, it explains making adjustable the ratio (a coherence factor or sigma value) of the 
numerical aperture of an illumination system, and the numerical aperture of the projection 
system 6. In addition, if numerical aperture of an illumination system is set to NA1 and numerical 
aperture of the projection system 6 is set to NA2, it will be defined as a sigma value by 
sigma=NA 1/NA2. It is necessary to make adjustable the ratio of the numerical aperture of an 
illumination system, and the numerical aperture of the projection system 6 depending on the 
process of the pattern imprinted to whenever [ detailed ], and the wafer 7 of the pattern 
imprinted to a wafer 7. and to adjust resolution, the depth of focus, etc. of the projection system 
6. For this reason, the exposure information (conveyance map of a wafer including exposure 
information etc.) about the exposure conditions for every wafer by which sequential installation 
is carried out, and the installation information on various kinds of masks by which sequential 
installation is carried out on a mask stage MS are inputted into the control unit 8 as a control 
system by the non-illustrated transport device through the input units lU, such as a console, on 
the wafer stage WS. This control device 8 distinguishes whether the ratio of the numerical 
aperture of an illumination system and the numerical aperture of the projection system 6 is 
changed based on the input from an input unit lU. whenever a wafer 7 is laid on the wafer stage 
WS. If it judges that a control unit 8 needs to change the ratio of the numerical aperture of an 
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illumination system, and the numerical aperture of the projection system 6, a control unit 8 will 
make at least one side of the two drive systems (DR1, DR2) drive, and will make adjustable one 
[ at least ] diameter of opening of 1st aperture-diaphragm AS1 and 2nd adjustable aperture^ ' 
diaphragm AS2. Thereby, suitable exposure can be attained under various exposure conditions. 
[0140] In addition, it is desirable to exchange for a reflecting mirror with a focal distance which is 
different from this in a reflecting mirror 15 according to making adjustable the diameter of 
opening of 1st aperture-diaphragm AS1. According to the magnitude of opening of 1st aperture- 
diaphragm AS1, the diameter of the flux of light of the EUV light which carries out incidence to 
the reflective mold fly eye optical system 2 can be changed by this, and the lighting under a 
suitable sigma value is attained, maintaining high lighting effectiveness. 

[0141] By the way, in the gestalt of operation shown in drawing 16, the adjustment device for 
making good the lighting properties (lighting distribution, telecentricity, etc.) in the reflective 
mask 5 or the photosensitive substrate 7 as an irradiated body is explained. 

[0142] First, the sensor IS for lighting property measurement formed in the end of the substrate 
stage WS detects the lighting property information in the image formation side (or exposure 
visual field) of the measured projection system 6. Then, a control system 8 judges whether based 
on the measurement result in the sensor IS for lighting property measurement, a current lighting 
property is permissible, after performing a predetermined operation. A control system 8 is the 
1st adjustment system (drive system) AD 1 - the 4th adjustment system (drive system) AD 4, 
after computing the amount of amendments of a lighting property based on [ when the measured 
lighting property is nonpermissible ] the above-mentioned measurement result. At least one is 
made to drive, for example, amendment of illuminance distribution and amendment of 
telecentricity are performed. 

[0143] Here, it is the 1st adjustment system AD 1. The 5th shaft Ax5 which becomes parallel to 
the X-axis by the side of injection of a parabolic mirror 15 based on the output from a control 
system 8 It considers as a core and only the specified quantity makes a parabolic mirror 15 
incline so that it may be shown in the direction T5 of an arrow head. The illuminance distribution 
IDb2 symmetrical with a revolution which met in the direction of Y in the circular lighting field IF 
(an exposure field or exposure visual field of the projection system 6) formed on a substrate 7 by 
this is amended, and illuminance distribution IDb2 becomes flat (see the (b) of drawing 23). 
[0144] Moreover, the 2nd adjustment system AD 2 It is based on an output from a control 
system 8, and is the 5th shaft Ax5 by the side of injection of a parabolic mirror 15. Only the 
specified quantity makes a parabolic mirror 15 incline so that it may be shown in the direction T6 
of an arrow head centering on the 6th shaft Ax6 (shaft parallel to the Z-axis) which intersects 
perpendicularly. The illuminance distribution IDc2 with the dip component which met in the 
direction of Y in the circular lighting field IF (an exposure field or exposure visual field of the 
projection system 6) formed on a substrate 7 by this is amended, and illuminance distribution 
IDc2 becomes flat (see the (c) of drawing 23). 

[0145] Moreover, the 3rd adjustment system AD 3 Based on the output from a control system .8, 
only the specified quantity moves the reflective mold optical integrator 2 (20a, 20b) and 1st 
aperture-diaphragm AS1 in one along the field (XZ flat surface) which intersected 
perpendicularly with the illumination-light shaft Axe (the direction of X) (eccentricity). Thereby, 
the dip component (dip TERESEN) of telecentricity is amended (see the (b) of drawing 24). 
[0146] Moreover, the 4th adjustment system AD 4 It is based on an output from a control 
system 8, and is the illumination-light shaft Axe about the reflective mold optical integrator 2 
(20a, 20b) and 1st aperture-diaphragm AS1. Only the specified quantity makes it move in the 
met direction (the direction of Y) in one. Thereby, change (scale-factor TERESEN) of the 
telecentricity generated isotropic according to the location from an optical axis is amended (see 
the (c) of drawing 24). 

[0147] in addition, the 5th shaft Ax5 shown in drawing 16 And the 6th shaft Ax6 if the relation 
which intersects perpendicularly mutually is filled — the 5th shaft Ax5 the location of arbitration 
which becomes parallel to the X-axis — moreover, the 6th shaft Ax6 It can be set as setting out 
in the location of arbitration which becomes parallel to the Z-axis, respectively. Moreover, 
scanning direction DI 1 in drawing 23 In the example shown in drawing 1 6, it corresponds in the 
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direction of Y, and the non-scanning direction DI 2 (direction which intersected perpendicularly 
with the scanning direction D1 1) in drawing 23 corresponds in the direction of X in the example 
shown in drawing 1. 

[0148] As mentioned above, the 1st adjustment system (drive system) AD 1 - the 4th 
adjustment system AD (drive system) 4 By making at least one drive, the lighting property in the 
exposure visual field (exposure field) of the shape of radii formed on a substrate can be amended 
good. 

[0149] in addition, mechanical **** to which an operator can adjust these four adjustment 
systems (AD1 - AD4), without the control system 8 shown in drawing 16 controlling four 
adjustment systems (AD1 - AD4) although explanation is omitted since adjustment actuation of 
the above lighting property is the same as that of the adjustment flow of drawing 25 mentioned 
above — it is good also as an electric adjustment device. In this case, based on the 
measurement result by the sensor IS for lighting property measurement (lighting property 
metering device), an operator can perform amendment of illuminance distribution, and 
amendment of telecentricity through four adjustment systems (AD1 - AD4). 
[0150] moreover, although drawing 16 explained the example which was alike in respect of the 
image formation of the projection system 6 (or exposure visual field) using the sensor IS for 
lighting property measurement formed in the end of the substrate stage WS, and measured the 
lighting property The sensor IS for lighting property measurement is formed in a mask stage MS 
at an end, and you may make it measure the two-dimensional lighting property in the lighting 
field IF of an illumination system (1-4) using this sensor IS for lighting property measurement In 
this measurement, the mask for lighting property measurement can be made unnecessary. 
[0151] Moreover, when it is the uneven distribution toward which distribution inclines whenever 
[ on the reflective mold mask 5 or a wafer 7 / Mitsuteru ], it is also possible in the aligner shown 
in drawing 16, by carrying out eccentricity to amend the inclination of distribution whenever 
[ Mitsuteru ] so that reflective elements 20a may be crossed for the flux of lights, such as EUV 
light which carries out incidence to the reflective mold fly eye optical system 2. For example, the 
inclination of distribution can be amended whenever [ Mitsuteru ] by carrying out eccentricity of 
the parabolic mirror 15 slightly. That is, when the inclination of distribution has arisen whenever 
[ Mitsuteru ] in the longitudinal direction (the direction of X) of the lighting field of the shape of 
radii formed on the front face of the reflective mold mask 5, or a wafer front face, the inclination 
of distribution can be amended whenever [ Mitsuteru ] by moving a parabolic mirror 15 in the 
direction of X. Moreover, when the center section in the cross direction (Z direction) differs in 
an illuminance from the periphery of a lighting field of the shape of radii formed on the front face 
of the reflective mold mask 5, or a wafer front face, the inclination of distribution can be 
amended whenever [ Mitsuteru ] by moving a parabolic mirror 1 5 to a Z direction. 
[0152] In addition, the lighting condition accompanying generating of the lighting nonuniformity of 
the lighting field of the shape of radii formed in a wafer 7 or a mask 5 etc. may get worse by 
making adjustable one [ at least ] diameter of opening of 1st aperture-diaphragm AS1 and 2nd 
adjustable aperture-diaphragm AS2. It is desirable to move slightly at least one optical member 
in a parabolic mirror 15. the reflective mold fly eye optical system 2. and the capacitor mirror 3 
at this time, and to amend the lighting nonuniformity of a radii-like lighting field etc. at it 
[0153] Now, the 1st modification of the projection aligner shown in drawing 16 is explained below, 
referring to drawing 17. In drawing 17. the same sign is given to the member shown in drawing 16, 
and the member with the same function. The 1st difference between the aligner shown in above- 
mentioned drawing 16, and the aligner shown in drawing 17 As while constitutes the reflective 
mold fly eye optical system 2 and it is shown in drawing 18 instead of 1st aperture-diaphragm 
AS1 arranged in the reflector location of 2nd reflective elements 20b, or the location of the near 
It is the point of having formed the turret plate 51 with which two or more aperture diaphragms 
(50a-50f) from which a configuration and magnitude differ mutually were formed, and having 
formed the turret plate 51 pivotable centering on the predetermined revolving shaft 52 by the 
1st drive system DR1. 

[0154] moreover, the zona orbicularis flux of light conversion unit 60 which change the EUV light 
to which while a parabolic mirror 15 and the reflective mold fly eye optical system 2 be 
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constitute have the flux of light cross section of a circle configuration in the optical path 
between 1st reflective elements 20a into the EUV light which have a zona orbicularisHike (shape 
of ring) flux of light cross section be form possible [ an insertion and detachment ] to the 
illumination light way. and the 2nd difference over the aligner showed in drawing 16 be a point. 
[0155] This zona-orbicularis flux of light conversion unit 60 has 2nd reflective member 60b with 
the reflector of the shape of 1st reflective member 60a and a cone with a ring-like reflector. In 
order to make adjustable the ratio (the so-called zona-orbicularis ratio) of the bore of the zona 
orbicularis and the outer diameter of the zona orbicularis in the EUV light of the shape of zona 
orbicularis which carries out incidence to the reflective mold fly eye optical system 2 (the shape 
of a ring), 1 st reflective member 60a and 2nd reflective member 60b are relatively prepared 
movable along the illumination-light way. 

[0156] In addition, relative displacement of 1st reflective member 60a and 2nd reflective member 
60b along the insertion and detachment and the illumination-light way of the zona-orbicularis 
flux of light conversion unit 60 to an illumination-light way is performed by the 3rd drive system 
DR3. Here, the turret plate 51 and the zona-orbicularis flux of light conversion unit 60 are 
explained in full detail, referring to drawing 17 and drawing 18. 

[0157] As shown in drawing 18, the predetermined shaft 52 is formed in the turret plate 51 which 
has two or more aperture diaphragms pivotable as a core. Like the graphic display, the aperture 
diaphragms 50a-50f from which the configuration of opening differs, respectively are formed on 
the turret plate 51. Here, aperture-diaphragm 50a is an aperture diaphragm with opening of a 
zona-orbicularis configuration (the shape of a doughnut), and aperture-diaphragm 50b and 
aperture-diaphragm 50e are aperture diaphragms with opening of the circle configuration from 
which the diameter of opening differs, respectively. Moreover, aperture-diaphragm 50c is an 
aperture diaphragm which has opening of four sectors, and 50d of aperture diaphragms is the 
aperture diaphragm which has opening of four circle configurations. And 50f of aperture 
diaphragms is an aperture diaphragm with the zona-orbicularis ratio (ratio of the outer diameter 
of opening of a zona-orbicularis configuration, and a bore) from which aperture-diaphragm 50a 
differs- 

[0158] In drawing 17. an input unit lU is for inputting information required in order that the 
lighting on a mask 5 or a wafer 7 may choose. For example, an input unit lU is for inputting the 
exposure information (conveyance map of a wafer including exposure information etc.) about the 
exposure conditions for every wafer in which sequential installation is carried out by the non- 
illustrated transport device, and the installation information on various kinds of masks by which 
sequential installation is carried out on a mask stage MS according to the process of the pattern 
imprinted to whenever [ detailed ], and the wafer 7 of the pattern imprinted to a wafer 7. 
[0159] Based on the input from an input unit lU at the example shown in drawing 17, selection of 
"the 1st zona-orbicularis lighting", "the 2nd zona-orbicularis lighting", "the 1st usual lighting", 
"the 2nd usual lighting", "the 1st special oblique illumination", and "the 2nd special oblique 
illumination" is possible for a control unit 8. Here, by making into the shape of zona orbicularis 
(the shape of a doughnut) the configuration of the secondary light source formed of the 
reflective mold fly eye optical system 2, "zona-orbicularis lighting" tends to illuminate EUV light 
from across to the reflective mold mask 6 and a wafer 7, and tends to raise the resolution and 
the depth of focus which the projection system 6 originally has by this. Moreover, by make the 
secondary light source form of the reflective mold fly eye optical system 2 into two or more 
discrete eccentric light sources in which only a predetermined distance carried out eccentricity 
from the core, "special oblique illumination" tend to illuminate EUV light from across to the 
reflective mold mask 6 and a wafer 7, and tend to raise further the resolution and the depth of 
focus which the projection system 6 originally have. Moreover, "it is usually lighting" tends to 
illuminate a mask 5 and wafer 7 top under the optimal sigma value by making mostly into a circle 
configuration the configuration of the secondary light source formed of the reflective mold fly 
eye optical system 2. 

[0160] Now, the 1st drive system DR1 which a control unit 8 makes rotate the turret plate 51 
based on the input from an input unit lU, Control with the 2nd drive system DR2 to which the 
diameter of opening of aperture-diaphragm AS2 of the projection system 6 is changed, and the 
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3rd drive system DR3 to which relative spacing with two reflective members (60a, 60b) in 
insertion and detachment and the zona-orbicularis flux of light conversion unit 60 is changed is 
performed. [ as opposed to an illumination-light way for the zona-orbicularis flux of light 
conversion unit 60 ] 

[0161] Hereafter, actuation of this control unit 8 is explained in full detail. In usually setting the 
Hghting condition on a mask 5 as lighting, a control unit 8 chooses "the 1st usual lighting" or 
''the 2nd usual lighting^ based on the input from an input unit lU. Here, the difference between 
the 1st usual lighting" and "the 2nd usual lighting" is the point that sigma values differ. 
[0162] For example, when a control unit 8 chooses "the 1st usual lighting", a control unit 8 
drives the 1st drive system DPI, and rotates the turret plate 51 so that aperture-diaphragm 50e 
may be located in the location of the secondary light source (many light source images) formed 
in the injection side of 2nd optical element group 20b which constitutes one side of the 
reflective mold fly eye optical system 2. It can come, simultaneously a control unit 8 changes the 
diameter of opening of the 2nd aperture diaphragm in the projection system 6 through the 2nd 
drive system DR2 if needed. When the zona-orbicularis flux of light conversion unit 60 is set up 
all over the illumination-light way at this time, a control unit 8 evacuates the zona-orbicularis 
flux of light conversion unit 60 from an illumination-light way through the 3rd drive system DR3. 
[01 63] If the pattern of the reflective mold mask 5 is illuminated for EUV light under the 
established state of the illumination system described above, the pattern of the reflective mold 
mask 5 can be exposed to the photosensitive substrate (wafer) 7 through the projection system 
6 under the suitable condrtions (suitable sigma value) of "the 1st usual lighting." Moreover, when 
a control unit 8 chooses "the 2nd usual lighting", a control unit 8 drives the 1st drive system 
DPI, and rotates the turret plate 51 so that aperture-diaphragm 50b may be located in the 
location of the secondary light source (many light source images) formed in the injection side of 
2nd optical element group 20b which constitutes one side of the reflective mold fly eye optical 
system 2. It can come, simultaneously a control unit 8 changes the diameter of opening of the 
2nd aperture diaphragm in the projection system 6 through the 2nd drive system DP2 if needed. 
When the zona-orbicularis flux of light conversion unit 60 is set up all over the illumination-light 
way at this time, a control unit 8 evacuates the zona-orbicularis flux of light conversion unit 60 
from an illumination-light way through the 3rd drive system DR3. 

[0164] If the pattern of the reflective mold mask 5 is illuminated for EUV light under the 
established state of the illumination system described above, the pattern of the reflective mold 
mask 5 can be exposed to the photosensitive substrate (wafer) 7 through the projection system 
6 under the suitable conditions (bigger sigma value than the time of the 1st usual lighting) of 
"the 2nd usual lighting." In addition, as the example of drawing 16 described, also in the example 
of drawing 17, it is desirable to exchange for a reflecting mirror with a focal distance which is 
different from this in a reflecting mirror 1 5 according to making adjustable the diameter of 
opening of 1st aperture-diaphragm AS1. According to the magnitude of opening of 1st aperture- 
diaphragm AS1, the diameter of the flux of light of the EUV light which carries out incidence to 
the reflective mold fly eye optical system 2 can be changed by this, and the lighting under a 
suitable sigma value is attained, maintaining high lighting effectiveness. 

[0165] Moreover, in setting the lighting to the reflective mold mask 5 as oblique illumination, a 
control unit 8 chooses one for any of "the 1st zona-oriaicularis lighting", "the 2nd zona- 
orbicularis lighting", "the 1st special oblique illumination", and the "2nd special oblique 
illumination" being based on the input from an input unit lU. Here, the difference between "the 
1st zona-orbicularis lighting" and "the 2nd zona-oriaicularis lighting" is the point that the zona- 
orbicularis ratios of the secondary light source formed in the shape of zona oriDicularis differ. 
Moreover, the difference between "the 1st special oblique Illumination" and "the 2nd special 
oblique illumination" is the point that distribution of the secondary light source differs. That is, 
the secondary light source in "the 1st special oblique illumination" is distributed over four 
flabellate form fields, and the secondary light source in "the 2nd special oblique illumination" is 
distributed over the field of four circle configurations. 

[0166] For example, when "the 1st zona-oriaicularis lighting" is chosen, a control unit 8 makes a 
drive system DPI drive, and rotates the turret plate 51 so that aperture-diaphragm 50a may be 



http:/ / www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



2005/08/12 



JP,2001-244168,A [DETAILED DESCRIPTION] 



27/35 ^— V 



located in the location of the secondary light source (many light source images) formed in the 
injection side of 2nd optical element group 20b which constitutes one side of the reflective mold 
fly eye optical system 2. Moreover, when "the 2nd zona-orbicularis lighting" is chosen, a control 
unit 8 makes a drive system DR1 drive, and rotates the turret plate 51 so that 50f of aperture 
diaphragms may be located in the location of the secondary light source (many light source 
images) formed in the injection side of 2nd optical element group 20b which constitutes one side 
of the reflective mold fly eye optical system 2. Moreover, when "the 1st special oblique 
illumination" is chosen, a control unit 8 makes a drive system DPI drive, and rotates the turret 
plate 51 so that aperture-diaphragm 50c may be located in the location of the secondary light 
source (many light source images) formed in the injection side of 2nd optical element group 20b 
which constitutes one side of the reflective mold fly eye optical system 2, Moreover, when "the 
2nd special oblique illumination" is chosen, a control unit 8 makes a drive system DPI drive, and 
rotates the turret plate 51 so that 50d of aperture diaphragms may be located in the location of 
the secondary light source (many light source images) formed in the injection side of 2nd optical 
element group 20b which constitutes one side of the reflective mold fly eye optical system 2. 
[0167] If any one of the above four aperture diaphragms (50a, 50c, 50d, 50f) is set up all over an 
illumination-light way, it can come, simultaneously a control unit 8 will change the diameter of 
opening of the 2nd aperture diaphragm in the projection system 6 through the 2nd drive system 
DP2 if needed. Next a control unit 8 performs setting out on the illumination-light way of the 
zona-orbicularis flux of light conversion unit 60, and adjustment of the zona-orbicularis flux of 
light conversion unit 60 through the 3rd drive system DR3. Setting out of this zona-orbicularis 
flux of light conversion unit 60 and actuation of adjustment are performed as follows. 
[0168] First, when the zona-orbicularis flux of light conversion unit 60 is not set up all over an 
illumination-light way, a control unit MCU sets up the zona-orbicularis flux of light conversion 
unit 60 all over an illumination-light way through the 3rd drive system DP3. Next, so that the 
zona-orbicularis flux of light may be efficiently led to opening of one of four aperture diaphragms 
(50a, 50c, 50d, 50f) set to the injection side of 2nd optical element group 20b which constitutes 
one side of the reflective mold fly eye optical system 2 A control unit MCU changes relative 
spacing of two reflective members in the zona-orbicularis flux of light conversion unit 60 (60a. 
60b) through the 3rd drive system DP3. By this, the zona-orbicularis flux of light conversion unit 
60 can change into the zona-orbicularis flux of light with a suitable zona-orbicularis ratio the flux 
of light which carries out incidence to this. 

[0169] By the above setting out and adjustment of the zona-orbicularis flux of light conversion 
unit 60, since the secondary light source formed in the reflective mold fly eye optical system 2 
can be made into the secondary light source of the shape of zona orbicularis with the suitable 
zona-orbicularis ratio corresponding to each opening of four aperture diaphragms (50a, 50c, 50d, 
50f), it can carry out oblique illumination of a reflective mask and the wafer 7 under high lighting 
effectiveness. 

[0170] In addition, when two or more aperture diaphragms (50a-50f) from which a configuration, 
and magnitude differ mutually by revolution of the turret plate 51 are set up in an illumination- 
light way, lighting conditions, such as lighting nonuniformity of the lighting field of the shape of 
radii formed in a wafer 7 or a mask 5. may change. It is desirable to move slightly at least one 
optical member in a parabolic mirror 15. the reflective mold fly eye optical system 2, and the 
capacitor mirror 3 at this time, and to amend the lighting nonuniformity of a radii-like lighting 
field at it. 

[0171] Moreover, in the example shown in drawing 17, although information, such as lighting 
conditions, is inputted into the control unit 8 through an input unit lU, the detection section 
which reads the information on the reflective mask 5 may be prepared. At this time, the 
information about lighting is recorded on the location outside the field of the circuit pattern of 
Petiole R by a bar code etc. The detection section reads the information about this lighting 
condition, and transmits it to a control unit 8. A control unit 8 controls three driving gears (DR1- 
DR3) like **** based on the information about lighting conditions. 

[0172] moreover, the example show in drawing 17 — set — the reflective mold fly eye optical 
system 2 — **** — although the aperture diaphragm have be prepare in the location of last 
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secondary light source, when make unnecessary lighting by the aperture diaphragm (50c. 50d) 
with four eccentric openings and perform "zona orbicularis lighting", and "it be usually lighting", 
this invention of the aperture diaphragm of a large number currently form in the turret plate 51 
be indispensable so that he may understand easily from the principle of this invention. 
[0173] Moreover, in the flux of light conversion unit 60, the four flux of lights which carried out 
eccentricity can be formed by constituting the reflector of 1st reflective member 60a from 
opposite and two pairs of flat-surface mirror components by which dip arrangement was carried 
out mutually, and constituting the reflector of 2nd reflective member 60a in the shape of the 
square pole. It can consider as the secondary light source of four poles which carried out 
eccentricity of the secondary light source formed of the reflective mold fly eye optical system 2 
from the core by this. Therefore, EUV light can be drawn so that opening with four eccentric 
openings of an aperture diaphragm (50c, 50d) may be balanced. 

[0174] By the way. in the gestalt of operation shown in drawing 17, the adjustment device for 
making good the lighting properties (lighting distribution, telecentricity, etc.) in the reflective 
mask 5 or the photosensitive substrate 7 as an irradiated body is explained. 
[0175] First, the sensor IS for lighting property measurement formed in the end of the substrate 
stage WS detects the lighting property information in the image formation side (or exposure 
visual field) of the measured projection system 6. Then, a control system 8 judges whether based 
on the measurement result in the sensor IS for lighting property measurement, a current lighting 
property is permissible, after performing a predetermined operation. A control system 8 is the 
1st adjustment system (drive system) AD 1 - the 4th adjustment system (drive system) AD 4, 
after computing the amount of amendments of a lighting property based on [ when the measured 
lighting property is nonpermissible ] the above-mentioned measurement result At least one is 
made to drive, for example, amendment of illuminance distribution and amendment of 
telecentricity are performed. 

[0176] Here, it is the 1st adjustment system AD 1. The 5th shaft Ax5 which becomes parallel to 
the X-axis by the side of injection of a parabolic mirror 15 based on the output from a control 
system 8 It considers as a core and only the specified quantity makes a parabolic mirror 15 
incline so that it may be shown in the direction T5 of an arrow head. The illuminance distribution 
IDb2 symmetrical with a revolution which met in the direction of Y in the circular lighting field IF 
(an exposure field or exposure visual field of the projection system 6) formed on a substrate 7 by 
this is amended, and illuminance distribution IDb2 becomes flat (see the (b) of drawing 23). 
[0177] Moreover, the 2nd adjustment system AD 2 It is based on an output from a control 
system 8, and is the 5th shaft Ax5 by the side of injection of a parabolic mirror 15. Only the 
specified quantity makes a parabolic mirror 15 incline so that it may be shown in the direction T6 
of an arrow head centering on the 6th shaft Ax6 (shaft which becomes parallel to the Z-axis) 
which intersects perpendiculariy. The illuminance distribution IDc2 with the dip component which 
met in the direction of Y in the circular lighting field IF (an exposure field or exposure visual field 
of the projection system 6) formed on a substrate 7 by this is amended, and illuminance 
distribution IDc2 becomes flat (see the (c) of drawing 23). 

[0178] Moreover, the 3rd adjustment system AD 3 Based on the output from a control system 8, 
only the specified quantity moves the reflective mold optical integrator 2 (20a. 20b) and the 
turret plate 52 (the 1st drive system D1 and a revolving shaft 52 are included) in one along the 
field (XZ flat surface) which intersected perpendicularly with the illumination-light shaft Axe (the 
direction of Y) (eccentricity). Thereby, the dip component (dip TERESEN) of telecentricity is 
amended (see the (b) of drawing 24). 

[0179] Moreover, the 4th adjustment system AD 4 It is based on an output from a control 
system 8, and is the illumination-light shaft Axe about the reflective mold optical integrator 2 
(20a, 20b) and the turret plate 52 (the 1st drive system D1 and a revolving shaft 52 are 
included). Only the specified quantity makes it move in the met direction (the direction of Y) in 
one. Thereby, change (scale-factor TERESEN) of the telecentricity generated isotropic 
according to the location from an optical axis is amended (see the (c) of drawing 24). 
[0180] in addition, the 5th shaft Ax5 shown in drawing 17 And the 6th shaft Ax6 if the relation 
which intersects perpendiculariy mutually is filled — the 5th shaft Ax5 the location of arbitration 
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which becomes parallel to the X-axis — moreover, the 6th shaft Ax6 It can be set as setting out 
in the location of arbitration which becomes parallel to the Z-axis, respectively. 
[0181] As mentioned above, the 1st adjustment system (drive system) AD 1 - the 4th 
adjustment system AD (drive system) 4 By making at least one drive, the lighting property in the 
exposure visual field (exposure field) of the shape of radii formed on a substrate can be amended 
good. 

[0182] in addition, mechanical **** to which an operator can adjust these four adjustment 
systems (AD1 - AD4). without the control system 8 shown in drawing 17 controlling four 
adjustment systems (AD1 - AD4) although explanation is omitted since adjustment actuation of 
the above lighting property is the same as that of the adjustment flow of drawing 25 mentioned 
above — it is good also as an electric adjustment device. In this case, based on the 
measurement result by the sensor IS for lighting property measurement (lighting property 
metering device), an operator can perform amendment of illuminance distribution, and 
amendment of telecentricity through four adjustment systems (AD1 - AD4). 
[0183] moreover, although drawing 17 explained the example which was alike in respect of the 
image formation of the projection system 6 (or exposure visual field) using the sensor IS for 
lighting property measurement formed in the end of the substrate stage WS. and measured the 
lighting property The sensor IS for lighting property measurement is formed in a mask stage MS 
at an end, and you may make it measure the two-dimensional lighting property in the lighting 
field IF of an illumination system (1-4) using this sensor IS for lighting property measurement. In 
this measurement, the mask for lighting property measurement can be made unnecessary. 
[0184] In addition, it is possible to constitute the zona-orbicularis flux of light conversion unit 60 
shown in drawing 17 from a diffracted-light study component of a reflective mold, and to change 
incident light into the zona-orbicularis flux of light according to a diffraction operation of this 
reflective type of diffracted-light study component. Furthermore, if the zona-orbicularis flux of 
light conversion unit 60 is constituted from a diffracted-light study component of two or more 
reflective molds, it is also possible to change a zona-orbicularis ratio. A zona-orbicularis ratio 
can be changed by making adjustable spacing of the diffracted-light study component of two or 
more reflective molds in this case. 

[0185] Furthermore, it is possible to arrange the reflective mold diffracted-light study 
component for 4 pole lighting as a 4 pole flux of light formation unit to the incidence side of the 
reflective mold integrator 2, and to change incident light into the four flux of lights according to a 
diffraction operation of this reflective type of diffracted-light study component. Thereby, 4 pole 
lighting called special oblique illumination can be performed. In this case, if 4 pole flux of light 
formation unit is relatively constituted for spacing from a strange good diffracted-light study 
component of two or more reflective molds and this changes incident light into the four flux of 
lights, four optical intensity distributions formed in a. pupil surface can be changed in the 
radiation direction to a pupil core. Furthermore, if the zona— orbicularis flux of light conversion 
unit 60 and 4 pole flux of light formation unit are constituted possible [ insertion and 
detachment ] to an illumination-light way, zona-orbicularis lighting, 4 pole lighting, or usual 
lighting can be selectively performed under high lighting effectiveness. Furthermore, multi- 
electrode lighting of the special oblique illumination may be carried out using the multi-electrode 
flux of light formation unit which changes incident light into the flux of light of plurality (two 
pieces, four pieces, eight ... 2N piece:, however N are one or more integers), without restricting 
to 4 pole lighting. In this case, as for a multi-electrode flux of light formation unit, it is desirable 
to consider as the configuration containing the diffraction grating of at least one reflective mold. 
[0186] Furthermore, in addition to constituting a multi-electrode flux of light formation unit from 
a diffracted-light study component of a reflective mold, of course, a reflective mold optical 
integrator may be constituted from a diffracted-light study component of at least one or more 
reflective molds. 

[0187] Now, the 2nd modification of the projection aligner shown in drawing 16 is explained 
below, referring to drawing 1 9. In addition, the same sign is given to the member shown in 
drawing 16, and the member with the same function. Moreover, in the equipment shown in 
drawing 19, drawing 20 mentioned later, and drawing 21. although it has each part material and 
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each system (MS, WS. AS1 or 51, AS2. DR1. DR2 and IU8, AD1- AD4, IS) as shown in drawing 16 
and drawing 17, it omits illustrating these in drawing 19 - drawing 21. In addition, in the 
equipment shown in drawing 19 - drawing 21. since the configuration and adjustment actuation of 
an adjustment device for acUusting the lighting properties (lighting distribution, telecentricity, etc.) 
in the photosensitive substrate 7 are the same as the example shown in drawing 1 6. explanation 
is omitted. However, both dip TERESEN by the 3rd adjusting device AD 3 and scale-factor 
TERESEN adjustment by the 4th adjusting device AD 4 are performed by the equipment shown 
in drawing 1 9 by migration of the main reflective mold fly eye 2 (20a. 20b) as a main reflective 
mold optical integrator. 

[0188] The difference between the aligner shown in above-mentioned drawing 16 and the aligner 
shown in drawing 19 is a point which has arranged the relay mirror 110 as the auxiliary reflective 
mold fly eye optical system 120 and relay optical system as an auxiliary optical integrator 
(auxiliary multi-light source formation optical system), respectively in an optical path with the 
reflective mold fly eye optical system 2 as the reflecting mirror 15 and the optical integrator 
(multi-light source formation optical system) 2 as a collimation mirror. In addition, if it sees from 
the location sequence from a light source side, auxiliary reflective mold fly eye optical system 
120 can be made into the 1st reflective mold fly eye optical system (the [ 1 optical integrator, ] 
1 multi-light source formation optical system), and the main reflective mold fly eye optical 
system 120 can also be seen as 2nd reflective mold fly eye optical system (the [ 2 optical 
integrator. ] 2 multi-light source formation optical system). Moreover, the 1st and 2nd reflective 
mold fly eye optical system (2,120) can be considered as the configuration containing the 
diffraction grating of at least one reflective mold. 

[0189] The auxiliary reflective mold fly eye optical system 120 shown in drawing 19 has 1st 
auxiliary reflective elements 120a and 2nd auxiliary reflective elements 120b. As shown in 
drawing 9 (a) and drawing 14 (a), as for reflective component El 20a of a large number which 
constitute 1st auxiliary reflective elements 120a arranged at the incidence side of the auxiliary 
reflective mold fly eye optical system 120 here, it is desirable to be formed in a configuration 
[ :MaMc / the whole 1st reflective elements 20a configuration (appearance) arranged at the 
incidence side of the main reflective mold fly eye optical system 2 ]. However, if constituted 
from a configuration as shows reflective component El 20a of a large number which constitute 
1st auxiliary reflective elements 120a to drawing 9 (a) and drawing 14 (b). it will become difficult 
to arrange each reflective component El 20a densely so that there may be no clearance. For this 
reason, as shown in drawing 22 (a), reflective component El 20a of a large number which 
constitute 1st auxiliary reflective elements 120a consists of configurations which serve as a 
square mostly, respectively. Moreover, since the cross section of the flux of light which carries 
out incidence to 1st auxiliary reflective elements 120a serves as a circle configuration mostly as 
shown in drawing 22 (a), much reflective component El 20a is arranged so that this whole 1st 
auxiliary reflective elements 120a configuration (appearance) may become almost circular. 
Thereby. 1st auxiliary reflective elements 120a can form many light source images (secondary 
light source) in the location of 2nd auxiliary reflective elements 120b, or its near under high 
lighting effectiveness. 

[0190] Moreover, as shown in drawing 9 (b) and drawing 14 (b). as for the whole 2nd auxiliary 
reflective elements 120b configuration (appearance) arranged at the injection side of the auxiliary 
reflective mold fly eye optical system 120, it is desirable to be formed in a configuration [ **** / 
the configuration of each reflective component El 20b which constitutes 2nd reflective elements 
20b arranged at the injection side of the main reflective mold fly eye optical system 2 / 
respectively ]. Furthermore, as for each reflective component El 20b which constitutes 2nd 
auxiliary reflective elements 120b. it is desirable that it is the configuration which receives the 
configuration of the light source image formed of reflective component El 20a in 1st auxiliary 
reflective elements 120a corresponding to this, parallelism, or all light source images. 
[0191] Here, in the example shown in drawing 19, the main reflective mold fly eye optical system 
2 shall be a configuration shown in drawing 14. For this reason, reflective component E2 of a 
large number which constitute 2nd reflective elements 20b arranged at the injection side of the 
main reflective mold fly eye optical system 2 As shown in drawing 14 (b), it has the square 
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configuration mostly, therefore, each of reflective component El 20a of a large number which 
constitute 1st auxiliary reflective elements 120a in the auxiliary reflective mold fly eye optical 
system 120 — **** — it is constituted by the cheek square as the configuration of each 
reflective component El 20b of 2nd auxiliary reflective elements 120b arranged at the injection 
side of the auxiliary reflective mold fly eye optical system 120 shows last light source image to 
drawing 22 (b), since it is almost circular. Moreover, each reflective component E2 which 
constitutes 2nd reflective elements 20b arranged at the injection side of the main reflective mold 
fly eye optical system 2 Since a configuration is a square mostly as shown in drawing 14 (b). As 
the whole 2nd auxiliary reflective elements 120b configuration (appearance) arranged at the 
injection side of the auxiliary reflective mold fly eye optical system 120 is shown in drawing 22 
(b), much reflective component El 20b is arranged so that it may become a square mostly. 
[0192] Thus, in the example shown in drawing 19, since the 1st and 2nd auxiliary reflective 
elements (1 20a, 1 20b) can be constituted from the same reflective elements, a manufacturing 
cost can be held down by common useHzation of the reflective elements. In addition, 2nd 
reflective elements 20b by the side of the mask of the main reflective mold fly eye optical 
system 120 shown in drawing 19 and the capacitor mirror (capacitor optical system) 3 have 
satisfied the relation of conditional expression (2) mentioned above. 

[0193] Next, the operation by having arranged two reflective mold fly eye optical system (2,120) 
is explained. By arrangement of these two reflective mold fly eye optical system (2,120) While 
constitutes several Ns and the main reflective mold fly eye optical system 2 of the reflective 
component of the reflective elements, and the light source image of the number corresponding 
to several M product (NxM) of the reflective component of the reflective elements while the 
auxiliary reflective mold fly eye optical system 1 20 is constituted While constitutes the main 
reflective mold fly eye optical system 2, and it is formed in the front face of 2nd reflective 
elements 20b, or its near. Therefore, many light source images (3rd light source) are formed in 
the front face of main reflective elements 20b, or its near one layer of nearby from the light 
source image (secondary light source) formed of the auxiliary reflective mold fly eye optical 
system 120. And since the light from the 3rd light source from the main reflective mold fly eye 
optical system 2 illuminates the reflective mask 5 and a wafer in the shape of radii in 
superposition, with the equipment shown in drawing 20, it can make more uniform illuminance 
distribution in the lighting field of the shape of radii formed on the reflective mask 5 and a wafer 
7, and can realize stable exposure further. 

[0194] In addition, the relay mirror (relay optical system) 110 arranged between two reflective 
mold fly eye optical system (2,120) condensed the flux of light from the light source image 
(secondary light source) of a large number from the auxiliary reflective mold fly eye optical 
system 120, and has led it to the main reflective mold fly eye optical system 2. And the relay 
mirror (relay optical system) 110 is bearing mostly the function of the reflective elements by the 
side of the light source in a front face and the main reflective mold fly eye optical system 1 20 of 
the reflective elements by the side of the light source in the auxiliary reflective mold fly eye 
optical system 120 which conjugates a front face optically mostly. Moreover, the relay mirror 
(relay optical system) 110 is bearing mostly the function of the reflective elements by the side of 
the mask in a front face and the main reflective mold fly eye optical system 120 of the reflective 
elements by the side of the mask in the auxiliary reflective mold fly eye optical system 120 
which makes a front face conjugate optically mostly. The reflective elements by the side of the 
front face and the light source in the main reflective mold fly eye optical system 120 of the 
reflective elements by the side of the light source in the auxiliary reflective mold fly eye optical 
system 120 mostly however, a front face It is in a location [ **** ] optically with the mask 5 as 
an irradiated plane, or a wafer 7. moreover, the reflective elements by the side of the mask [ in / 
almost / a front face and the main reflective mold fly eye optical system 1 20 ] of the reflective 
elements by the side of the mask in the auxiliary reflective mold fly eye optical system 120 — a 
front face is mostly located optically with the location of the pupil of the projection system 6, or 
aperture-diaphragm AS in a location [ ]. 

[0195] Here, when the illuminance distribution in a *♦** radiiHike lighting field inclines on the 
reflective mask 5 and a wafer in the equipment shown in drawing 19, it is desirable to move 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi.ejje 



2005/08/12 



JP.2001-244168.A [DETAILED DESCRIPTION] 



32/35 ^—i> 



auxiliary reflective mold fly eye optical system 120 (for the two reflective elements to be moved 
in one). That is, if eccentricity of the two reflective elements in the main reflective mold fly eye 
optical system 2 (120a. 120b) is carried out to the direction of X, or a Z direction, according to 
an operation of the comatic aberration which the main reflective mold fly eye optical system 2 
has, the dip component of illuminance distribution can be amended and flat Illuminance 
distribution can be acquired. 

[0196] For example, when the inclination of distribution has arisen whenever [ Mitsuteru ] in the 
longitudinal direction (the direction of X) of the lighting field of the shape of radii formed on the 
front face of the reflective mold mask 5, or a wafer front face, the inclination of distribution can 
be amended whenever [ Mitsuteru ] by moving the auxiliary reflective mold fly eye optical system 
120 in the direction of X. Moreover, when the center section in the cross direction (Z direction) 
differs in an illuminance from the periphery of a lighting field of the shape of radii formed on the 
front face of the reflective mold mask 5. or a wafer front face, the inclination of distribution can 
be amended whenever [ Mitsuteru ] by moving the auxiliary reflective mold fly eye optical system 
1 20 to a Z direction. 

[0197] Moreover, when the equalization effectiveness by two reflective mold fly eye optical 
system (2.120) by the aligner shown in drawing 19 is large, the dimmer control by dip. migration 
etc. of a parabolic mirror 15 may be unable to be expected. In this case, the reflective mold 
capacitor optical system 3 can be constituted fi-om two or more mirrors, and the dip component 
of the illuminance distribution in a scanning direction (the direction of Y and DI1 direction) or a 
non-scanning direction (the direction of X and DI2) can be amended for inclining and moving at 
least one of them. Moreover, in the reflecting mirror 4 arranged between a mask 5 and the 
reflective mold capacitor optical system 3, a reflector (reflective film) with the reflection factor 
property (for example, responding to an include angle predetermined reflection factor property) 
which can amend the illuminance in an irradiated plane (the pattern side of a mask 5 or exposed 
field of a substrate) to homogeneity may be formed. Furthermore, the filter which can amend the 
illuminance in an irradiated plane (the pattern side of a mask 5 or exposed field of a substrate) to 
homogeneity all over an illumination-light way may be arranged. 

[0198] Now. in order for the aligner shown in drawing 19 to form the image of the reflective mold 
mask 5 on a wafer 7 normally, to form the image (image of the 3rd light source formed of the 2nd 
reflective mold fly eye optical system 2) of the exit pupil of an illumination system in the state of 
non-aberration in the center of an entrance pupil of the projection system 6 is desired. When 
this condition is not satisfied, it is desirable to move the location of the exit pupil of an 
illumination system, to adjust TERESEN nature of an illumination system, and to take adjustment 
with the location of the entrance pupil of the projection system 6. For example, by moving the 
mam reflective mold fly eye optical system (two reflective elements 20a and 20b) 2 and 1st 
aperture-diaphragm AS1 in one, adjustment of the TERESEN nature of an illumination system is 
performed and the center of the injection pupil image of an illumination system can be made in 
agreement in the center of the entrance pupil of the projection system 6. However, what is 
necessary is just to move the two reflective elements in the main reflective mold fly eye optical 
system 2 (120a, 120b) in one, when aperture-diaphragm AS1 does not need to be formed in the 
location of the 3rd light source formed of the main reflective mold fly eye optical system 2. 
[0199] In addition, in order to set the image of the exit pupil of an illumination system in the 
center of an entrance pupil of the projection system 6, the center of the injection pupil image of 
an illumination system can be made in agreement [ in the center of the entrance pupil of the 
projection system 6 ] in the example shown in drawing 16 and drawing 17 which were explained 
above by moving the reflective mold fly eye optical system (two reflective elements 20a and 20b) 
2 and 1st aperture-diaphragm AS1 in one. Moreover, what is necessary is just to move the two 
reflective elements in reflective mold fly eye optical system (20a. 20b) in one. when aperture- 
diaphragm AS1 does not need to be formed in the location of the secondary light source formed 
of the reflective mold fly eye optical system 2 shown in drawing 16 and drawing 17. 
[020()] By the way, in the example shown in drawing 16. drawing 17, and drawing 19 which be 
explained above, since the considerable volume be needed on actual, the light source section 
( 10-15) which supply EUV light to the reflective mold fly eye optical system 2 may serve as 
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equivalent to the body section of an aligner ( the optical system and the control system from the 
reflective mold fly eye optical system 2 to a wafer 7). or volume beyond it For this reason, the 
light source section (10-15) and the body section of an aligner are separated independently, 
respectively, and the light source section (10-15) and the body section of an aligner may be 
installed in an independent base. In this case, when distortion arises to the floor with an 
oscillation of the floor by walk of an operator etc., or a self-weight with the light source section 
(10-15) and the body section of an aligner, the optical axis of the light source section (10-15) 
and the optical axis of the optical system of the body circles of an aligner shift, and there is a 
possibility that an adjustment condition may go wrong. 

[0201] Then, in the optical path (optical path from the reflective mold fly eye optical system 2 to 
a wafer 7) of the body section of an aligner, it is desirable to arrange the photodetector which 
detects an optical-axis gap of the light source section (10-15) in photoelectricity, to constitute 
possible [ adjustment of the inclination of the reflecting mirror 1 5 as a collimation mirror ], and to 
prepare further the control section which controls the inclination of a reflecting mirror 15 based 
on the output from the above-mentioned photodetector. Thereby, even if distortion arises to the 
oscillation of a floor and floor by walk of an operator etc., it can be made to agree with the 
optical axis of the light source section (10-15), and the optical axis of the optical system of the 
body circles of an aligner automatically. 

[0202] Now, it is difficult for the mirror for soft X ray to obtain a high reflection factor like the 
light For this reason, in the aligner for soft X ray, to reduce the number of the mirrors which 
constitute optical system is desired. Then, as one technique of reducing the number of mirrors, 
while constitutes the reflective mold fly eye optical system 2 shown in drawing 9 (b) and drawing 
14 (b). and a configuration can be omitted for the capacitor mirror 3 by incurvating 2nd reflective 
elements 10b to the whole. That is, 2nd reflective elements 10b shown in drawing 9 (b) and 
drawing 14 (b) is met in the criteria spherical surface (criteria curved surface) with 
predetermined curvature, and they are many reflective components E2. The function of the 
capacitor mirror 3 can be made to use also [ b / this / 2nd reflective elements 1 0] by 
considering as the arranged configuration. Here, while constitutes the reflective moid fly eye 
optical system 2 shown in drawing 8, drawing 16, and drawing 17, and drawing 20 shows 2nd 
reflective elements 20c which made the function of the capacitor mirror 3 use also [ b / 2nd 
reflective elements 20]. In addition, it is possible to also make the function of the capacitor 
mirror 3 use also [ b / which is shown in drawing 19 / 2nd reflective elements 20] by changing 
the configuration of 2nd reflective elements 20b by the side of the mask of the main reflective 
mold fly eye optical system 2 shown in drawing 1 9, as shown in drawing 20. In addition, the 
projection system 6 in drawing 20 consists of six mirrors (6a^6f), in order to make the image 
formation engine performance much more good. 

[0203] By the way, in the example shown in drawing 16, drawing 17, drawing 19, and drawing 20, 
although the aligner using the laser plasma light source is shown, it is producing the droplet of 
the minute matter called DEPURI as a fault of this laser plasma light source. This detailed 
droplet*s contamination of an optic degrades the engine performance (the reflection factor of a 
mirror, and reflective homogeneity) of optical system. For this reason, it is desirable to arrange 
the filter which makes only soft X ray penetrate and does not make a scattering particle 
penetrate between the light source section and the body section of an aligner. It is good for the 
thin film of the light element called a membrane to use as this filter. 

[0204] Then, the example which formed the filter 16 for prevention for DEPURI to the aligner 
shown in drawing 16, drawing 17, drawing 19, and drawing 20 is shown in drawing 21, Since it 
ends with exchanging the ellipse mirror 14 and a filter 16 for a respectively new thing even if 
contamination by DEPURI will generate DEPURI in it, if the filter 16 for prevention is formed 
between the ellipse mirror 14 and the collimation mirror 15 as shown in drawing 21, a running 
cost can be pressed down low. 

[0205] Since the permeability of soft X ray to atmospheric air is low as it is a place and being 
mentioned above, the aligner shown in drawing 16, drawing 17, drawing 19, drawing 20, and 
drawing 21 is covered with the vacuum chamber 100. However, the heat collected on the optic 
cannot escape easily and a mirror side is distortion and a cone by it Therefore, it is desirable to 
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prepare the cooler style in each optic in the vacuum chamber 100, respectively. Still more 
desirably, two or more cooler styles are attached two or more picking to each mirror, and if the 
temperature distribution in a mirror are controllable, distortion of the mirror in the time of 
exposure actuation can be suppressed more. 

[0206] Moreover, although the multilayer is prepared in the reflector of each mirror which 
constitutes the optical system in the aligner shown in drawing 16, drawing 17, drawing 19 
drawing 20, and drawing 21, as for this multilayer, it is desirable to carry out the laminating of 
two or more matter of MORIPUDEN, a ruthenium, a rhodium, silicon, and the silicon oxides and 
to be formed. ' 

[0207] As shown in drawing 16 and drawing 17, moreover, by using a lighting condition 
modification means (adjustable aperture-diaphragm AS1, turret plate 51 grade with various kinds 
of openings (50a, 500) Modification (it changes into either of the shape of the shape of a circle 
configuration and zona oriaicularis and 4 poles) of the configuration of modification (adjustable 
L of a Sigma value ]) or the 2nd order-light source may change a lighting property according to 
this modification in the magnitude of the 2nd ordeMlght source formed by the reflective mold 
integrator 2. therefore, the circular lighting field (a circular exposure field — ) formed in the 
circular lighting field formed in a mask, or a photosensitive substrate according to modification of 
the lighting conditions by the lighting condition modification means Amendment of the dip 
component of lighting distribution in the scanning direction and the non-scanning direction 
(direction vertical to a scanning direction) in the circular image surface of a projection system 
(adjustment). It is desirable to perform amendment (adjustment) of dip TERESEN in the circular 
lighting field (a circular exposure field, circular image surface of a projection system) formed in 
the circular lighting field furthermore formed in a mask or a photosensitive substrate and scale- 
factor TERESEN, respectively. However, at least one side with amendment of TERESEN which 
contains the amendment, dip TERESEN. and scale-factor TERESEN of a dip component of 
lighting distribution in a scanning direction and a non-scanning direction by the case may be 
performed. 

[0208] In addition, it can finish setting up the aligner concerning this invention by connecting 
electncally, mechanically, or optically so that a function which mentioned above each optical 
member, each stage, etc. in the equipment shown In the gestalt (drawing 1 - drawing 25) of each 
above operation may be attained. 

[0209] Moreover, by forming a predetermined circuit pattern in the wafer as a photosensitive 
substrate etc. using the aligner shown in the gestalt (drawing 1 - drawing 25) of each above 
operation explains below with reference to the flow chart of drawing 26 per example of the 
technique at the time of obtaining the semiconductor device as a micro device. 
[0210] First, in step 301 of drawing 26. a metal membrane is vapor^deposited on the wafer of 
one lot. In the following step 302, a photoresist is applied on the metal membrane on the wafer of 
the I lot Then, in step 303. the sequential exposure imprint (scan exposure) of the image of the 
pattern on a mask (reticle) is carried out to each shot field on the wafer of the one lot through 
the projection optical system (projection optics unit) using the projection aligner shown in 
drawing 1 - drawing 25. Then. In step 304. after development of the photoresist on the wafer of 
the one lot is performed, in step 305, the circuit pattern corresponding to the pattern on a mask 
IS formed in each shot field on each wafer by etching by using a resist pattern as a mask on the 
wafer of the one lot Then, devices, such as a semiconductor device, are manufactured by 
performing formation of the circuit pattern of the upper layer etc. further. 
[021 1] According to the above-mentioned semiconductor device manufacture approach the 
semiconductor device which has a very detailed circuit pattern can be obtained with a sufficient 
throughput 

[0212] Moreover, a pattern predetermined with the aligner shown in above-mentioned drawing 1 
- drawing 25 to a plate (glass substrate) top (the liquid crystal display component as a MAIKURO 
device can also be obtained by forming>, such as a circuit pattern and an electrode pattern ) 
Hereafter, with reference to the flow chart of drawing 27. it explains per example of the 
technique at this time. 

[0213] In drawing 27, the so-called optical lithography process which carries out Imprint 
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exposure of the pattern of reticle at photosensitive substrates (glass substrate with which the 
resist was applied) is performed at the pattern formation process 401 using the aligner of this 
operation gestalt Of this optical lithography process, the predetermined pattern containing many 
electrodes etc. is formed on a photosensitive substrate. Then, by passing through each process, 
such as a development process, an etching process, and a reticle exfoliation process, a 
predetermined pattern is formed on a substrate and the exposed substrate shifts to the following 
light filter formation process 402. 

[0214] Next, in the light filter formation process 402, many groups of three dots corresponding to 
R (Red), G (Green), and B (Blue) are arranged in the shape of a matrix, or form the light filter 
which arranged the group of three filters, R, G, and B, of a stripe in the direction of two or more 
horizontal scanning line. And 403 is performed for a eel assembler after the light filter formation 
process 402. 

[0215] A eel assembler assembles a liquid crystal panel (liquid crystal cell) in 403 using the 
substrate which has the predetermined pattern obtained at the pattern formation process 401, 
the light filter obtained with the light filter formation process 402. In 403, a eel assembler pours 
in liquid crystal between the substrate which has the predetermined pattern obtained at the 
pattern formation process 401, for example, and the light filter obtained with the light filter 
formation process 402, and manufactures a liquid crystal panel <a liquid crystal cellX 
[0216] Then, a module assembler attaches each part articles in which the display action of the 
assembled liquid crystal panel (liquid crystal cell) is made to perform, such as an electrical circuit 
and a back light, and makes it complete as a liquid crystal display component in 404. 
[0217] According to the manufacture approach of an above-mentioned liquid crystal display 
component, the liquid crystal display component which has a very detailed circuit pattern can be 
obtained with a sufficient throughput. 
[0218] 

[Effect of the Invention] According to this invention, like the above, the manufacture approach of 
the highly efficient aligner which may fully fulfill severe lighting conditions, and the micro device 
which was further excellent with exposure of a much more detailed pattern can be attained. 
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DESCRIPTION OF DRAWINGS 
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[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the aligner concerning the gestalt of the 1st 
operation by this invention. 

[Drawing 2] It is the front view showing the configuration of the reflective elements 2 shown in 
drawing 1 . 

[Drawing 3] (a) is the front view showing the situation of each reflective component in the 
reflective elements 2 which showed drawing 3 to drawing 2 , and (b) is the sectional view 
showing the situation of the cross-section configuration of the reflective component shown in 
(a). 

[Drawing 4] It is drawing showing the situation of the lighting field IF of the shape of radii formed 
on the reflective mold mask 5. 

[Drawing 5] It is drawing showing the operation of the reflective elements 2 shown in drawing 1 . 
[Drawing 6] (a) is the sectional view showing the situation of the cross-section configuration of 
the reflective component when making each reflective component in the reflective elements 2 
into an aspheric surface configuration, and (b) is the front view of the reflective component 
shown in (a). 

LPxawjng_Il It is the sectional view showing the situation of the cross-section configuration of 
the capacitor mirror when making a capacitor mirror into an aspheric surface configuration. 
[Drawing 8] It is drawing showing the rough configuration of the aligner concerning the gestalt of 
the 2nd operation by this invention. 

[Drawing 9] (a) is the front view showing the configuration of 1st reflective elements 20a, and (b) 
is the front view showing the configuration of 2nd reflective elements 20b. 
[Drawing 10] (a) is the front view showing the situation of each reflective component in 1st 
reflective elements 20a shown in (a) of drawing 9 , and (b) is the sectional view showing the 
situation of the cross-section configuration of the reflective component shown in (a). 
[Drawing 11] (a) is the front view showing the situation of each reflective component in 2nd 
reflective elements 20b shown in (b) of drawing 9 , and (b) is the sectional view showing the 
situation of the cross-section configuration of the reflective component shown in (a). 
[Drawing 12] It is drawing showing the 1st and 2nd reflective component action of group shown 
in drawing 8 . 

[Drawing 13] It is drawing showing the modification of the aligner concerning the gestalt of the 
2nd operation shown in drawing 8 . 

[Drawing Uj (a) is the front view showing the situation of the modification of 1st reflective 
elements 20a shown in (a) of drawing 9 . and (b) is the front view showing the situation [ of 
drawing 9 ] of Cb) of the modification of 2nd reflective elements 20b- 

[Drawing 15] It is drawing showing an operation of the 1 st [ which was shown in drawing 14 ], 
and 2nd reflective elements (20a, 20b). 

[Drawing 16] It is drawing showing the modification of the aligner concerning the gestalt of the 
1st operation shown in drawing 1 . 

[Drawing 1 7] It is drawing showing the 1 st modification of the aligner shown in drawing 16 
[Drawing 18] It is the **♦* Fig. showing the configuration of the turret plate 51 shown in drawing 
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[n ^rawing 19] It is drawing showing the 2nd modification of the aligner shown in drawing 16 . 
[n ^rawing 20] It is drawing showing the 3rd modification of the aligner shown in drawing 16 . 
frj ^rawing 21] It is drawing showing the 4th modification of the aligner shown in drawing 16 . 
[r ^^rawing 22] (a) is the front view showing the configuration of 1st auxiliary reflective elements 
20^ shown in (a) of drawing 1 9 , and (b) is the front view showing the configuration [ of drawing 
19 ] of (b) of 2nd auxiliary reflective elements 20b. 

fP^ rawi ng 23] It is drawing for explaining the principle of adjustment of lighting distribution. 

[r> rawing 24] It is drawing for explaining the principle of adjustment of telecentricity. 

[P rawing 25] It is drawing showing the flow of adjustment of a lighting property. 

[p rawing 26] It is drawing showing the flow chart about an example of the technique at the time 

of obtaining the semiconductor device as a micro device. 

[ p_rawing 27] It is drawing showing the flow chart about an example of the technique at the time 

of obtaining the liquid crystal display component as a micro device. 

[p escription of Notations] 

1 Light equipment 

2. 20a. 20b ... Reflective elements 

3 ... Capacitor optical system 

4 ... Deflection mirror 

5 ... Reflective mold mask 

6 ... Projection system 

7 ... Wafer 
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